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PREFACE TO THE FIRST EDITION. 


In undertaking to compile the present work, I have had in view 
the difficulty which officers in Tndia meet with in obtaining books on 
military and sciengific subjects (chiefly from their cost), and when 
obtained the expense incurred in’ taking them from place to place. 
With the experience of these difficulties, I conceived the idea of 
preparing a work which should furnish military men in India with 
information, in a condensed form, on subjects having reference to 
military topics of the present day, and so arranged as to afford a 
_ ready explanation of such terms as are most commonly used in mili- 
tary life. : 

I originally intended that this work should have comprised only 
Artillery terms, but, on re-considering the subject, judged it better to 
add others which ‘I thought would be useful; the science of artillery 
involving a wider scope than the bare technical terms of that scientific 
branche of the service afford, For easy reference, the subjects are 
arranged alphabetically, which causes the work to assume the form of 
a Dictionary, instead of that originally intended. 

The book is necessarily a compilation ; indeed, on the subject of 
artillery and other military topics at the present day, what work is not 
so toa great extent? My intention, therefore, has not been so much 
to impart original matter, as to dissemiuate, in a convenient form, 
jnformation obtained from the best and most trustwortly authorities, 
from whose works I have freely and verbatim extracted, not append- 
ing to each extract the author’s name, as these are given in detail at 
the commencement of the book, and it would ouly involve constant 
repetition and additional letter-press to recapitulate them. 

In conclusion, in presenting this volume to the perusal of my 
brother officers, I must beg their lenient criticism on my labors, and 
all shortcomings in the scope and execution of the work, my task 
having been uo easy one in a country where it is so difficult to 
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procure information on military subjects. Should the object I have 
had in-view be attained, I shall feel that some good has been dond*: 
but I shall be equally satisfied if the production of this work be an 
incentive to others, better qualified than myself, to undertake the 
same object on a more enlarged scale. The following subjects were 
kindly contributed by the under-mentioned officers :— 


Captain Leonard, Auditor of Ord- 
nance Accounts. 


Accounts, Public 


Ballistic Pendulum aa 

Ballistics oe becay Maxwell, R.A. 
Resistance of the Air is . 

Blueing +++ Conductor Ford, Ordnance De- 
Browning Barrels aes partment. ‘ 

Leather ++ Mr, Teil, Govt. Contractor. 


Moulds for casting Guus... Lt.-Col, Maxwell, R.A. 
G.E. Vv. 


PREFACE TO THE SECOND EDITION. 


I HAVE been induced fo bring out a second edition of the Dictionary . 
of Artillery and other Military and Scientific Terms, in the belief ” 
that the first has proved useful to military men. 

As I stated in the former preface, I had hoped that some one more 
capable would have undertaken the task of enlarging’ and continuing 
this work, but I am not aware that any one has done so, or that there 
is any Military Dictionary of a late date in the English language. 

The object of the work is to explain to both professional and’ 
non-professional men the derivation and application of many of the 
military terms now existing, and indeed of some words which, though 
obsolete, are still in use, and these as briefly as may be, since it 
would be obviously out: of place within the limits of a book of this 
kind to attempt anything like an essay on the subjects contained in it. 
Many terms considered superfluous in the first edition have been 
omitted in this, and others added, which it is hoped will make the 
work more useful. 

Compiled in India, and containing Indian terms, not strictly 
profeasional or scientific, the book has been purposely enlarged by 
the addition of these, for the information and convenience of officers 
arriving in India for the first time. It will be observed that the 
names of a number of mechanical tools have been given, the use and 
description of which are fully detailed, and are taken from Halt-» 
zapffel’s work on Turning. These have been added for the assistance 
of officers newly appointed to the manufacturing departments of the 
service. . 

A few veterinary terms have also been inserted, dhd the remedies’ 
for some of the more common,complaints to which horses are liable : 
these, cavalry and artillery officers may find useful in the absence of 
a veterinary surgeon. 
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In this, as in the first edition, extracts have been freely made from 
all available authors on military and scientific subjects ; and these 
are acknowledged either at the commencement or in the body of the 
work. The transition state of the matcriel of the army, especially 
in the artillery branch, renders it difficult to state determinately in all 
cases what may be considered as fixed patterns, amongst the many 
changes which are constantly taking place ; but I have endeavored to 
follow these changes as far as information has been available. This 
second edition is now given to the public in as concise a form as pos- 
sible, as a book of ready reference for the terms in common use 
amongst military meu in all branches of the service. 

Lam indebted to Licutenant Waterhouse attached to the Surveyor- 
Gé&beral’s Department for the paper on Photozincography. 


G. EV. 


THE FOLLOWING WORKS HAVE BEEN CONSULTED AND EXTRACTED 
FROM, IN THE COMPILATION OF THIS DICTIONARY :— 


Aide Memoire to the Military Sciences, 
Ammunition, Treatise on, by Captains Majendie and Orde Browne, R.A, 
Army Equipments, Parts 1, 2,8 and 4, Published by order of War Otlice. 
Artillerist’s Manual, by Major Griffiths, Parts 1 and 2. 
Artillery, Dictionary of, by General Catty. 
* Exercise, Field. 
ns Institution Papers, Royal, published at Woolwich, 
- Lectures on, by Majors Owen and Dames, R.A. 
9 Modern, by Lieut.-Col. Owen, R.A. 
a Treatise on, by Lieut.-Col. (now General) Boxer, 
i 7 published at Bombay, 
es - hy Decker. 
Astronomical Atlas, by Milner. 
Baker's Elements of Mechanism. 
Balfour's Cyclopedia of India, 
Brando and Cox’s Dictionary of Science and Literature, 1867. 
Bourne on the Steam Engine. 
Cape's Mathematics, 
Cavalry Manual, by Colonel Ainslie. 
Change of Matdriel, by War Office. 
Chemistry as applied to the Arts and Manufactures, by Dr. Sheridan Muspratt. 
” Vandbook of, by Abel and Bloxam, 
” Manual of, by Dr. O'Shaughnessy. 
Compilation of Standing General Orders. 
Construction of Dwelling-houses. 
Defence of Military Outposts, by Captain Jebb, R.E. 
Dictionary, Naval and Military, by Col, Burns, late R.A. 
” of Terms of Art, by Weale. 
” of Arts and Sciences, by E, Francis, r,u.s, 
» of the English Language, by Johnson, 
ial. Be . » by Webster. 
is a va ” hy Hyde Clarke, nun. 
et as ” ” by Smart, 
5 of Military Science, by Lieut. E. J. A. Campbell. 
Military and Naval, by James. 
” Philosophical, by Hutton. 
Elementary Mechanics, by Goodwin. 
Field Exercise and Evolutions of the Army, for 1870, 
» Fortification, by Macaulay. 
Fortification, by Major Straith. 
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Gunnery, by Hyde. 

* Naval, by the late Sir H. Douglas. 

by Lieut. Simpson, U. 8. Navy. 
Gunpowder, by Majors Baddeley, Anderson, and Goodenough, R.A. 
Haltzapffel’s Turning and Mechanical Manipulation. . 
Handbook for Field Service, by General Lefroy, R.A. 

” » of Natural Philosophy, by Lardner. 
» +9 Of the Mechanical Arts, by R, Scott Burns, 

Heather on Mathematical Instraments. 
Indian and Burman Timbers, by Conductor Skinner, Gun-carriage Department, Madras, 
Instruction in Military Engineering, Volume J, of 1870. 
Manual of Military Law, by Colonel Pipon and J. Collier, Esq. 
Mayhew on the Horse. 
Mechanic's Magazine, 
Military Examination, by Col. Sir J. Alexander, Kt. 

1»  Regources of Prussia and France, by Chesney and Reeve, 
Motion of Projectiles, by Lieut.-Col. Owen, RA. 
Queen’s Regulations and Orders for the Army. 
Report on Phosphoric Bronze as applied to Artillery, by Colonel H. Maxwell, R.A, 
Small's Veterinary Tablet, 
Steam Engine, by Robert Scott, Burns. 
Theory of War, by Colonel Macdougall. 
Tomlinson’s Cyclopedia of Useful Arts and Manufactures. 
Vocabulary of Military and Marine Terms, by Sir A. Alison, Bart. 


ABBREVIATIONS. 


BL. 
RG 
LG 
ML. 
MLR. ... 
N.G.0. 
REG. 
RL. 
8B. 
NP... 
RP. o: 


Breech-Loader. 
Fine Grain. 


Large Grain. 


Muzzle-loater. 
Muzzle-loading Rifled. 
Non-Commissioned Officer. 
Rifle Fine Grain. 

» Large Grain. 
Smooth Bore. © 
New Pattern. 
Royal 





{Nors,—Where French terms occur in the black type throughout the work, the accentuating 
marks have boon unavoidably dispensed with.) 
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Abandon — To retire suddenly 
from a place, fortified or otherwise, thus 
leaving it and the inhabitants to the 
mercy of the enemy. Hence the 
saying, to abandon a fortress, siege, 
&e, 


Abatis—Lincs of felled trees of 
a considerable size, their stems strong- 
ly bound together and secured to the 
ground by a crotchet picket ; the larger 
branches being spread towards the 
enemy and interlaced as much as pos- 
sible, the smaller being cut away, and 
* the boughs well pointed. Abatis should 
be so placed as not to be exposed to the 
fire of Artillery. In intrenchments, 
they are usually placed in an upright 
position against the counterscarp, or 
at the foot of the glacis, the plane of 
which is broken so as to permit of 
their being laid out of the enemy’s 
sight, and at the same time not to inter- 
fere with the musketry fire from the 


A 
. 





parapet in their rear, An excellent 
mode of blocking up a road is. to 
place an Abatis across it, and when 
the branches are well and properly 
placed, and interwoven one within 
the other, the disentangling of thenr 
is extremely difficnlt. An Abatis 
should not be planted out of musketry 
range ; for this and alf other obstacles 


+ are to break np the order of the ene- 


my’s advance, to impede and to keep 
him under musketry fire. 

Trees cut half through form insur- 
mountable obstacles: this kind of 
Abatis is called an Entanglement. 

About—A well-known word on the 
drill ground, and nearly the first word 
with which the recruit becomes familiar. 
It expresses the movement of a soldier 
or body of troops when ordered to face 
in the direction required. 

Academy—Takes its name from 
a villa situated about a mile from_the 
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city of Athens, where Plato and his 
follgwers assembled for conversing on 
phflosophical subjects ; and hence they 
acquired the name of Academics. The 
term Academy is frequently used now 
for a regular society or company of 
learned men, associated together for the 
cultivation and improvement of the 
Arts and Sciences. In England there 
are several institutions termed acade- 
mies for the promotion of the Arts. 
The Military Academy at Woolwich, 
for the instruction of the Artillery 
and Engineers of the Army, was insti- 
tuted by George II. 

Accelerated Motion — Is 
when a body ‘continually increases its 
motion over successive portions of space 
jn equal times. It is called Retarded 
_Motion when the spaces described con- 
tinually decrease. 

Accelerating Force—Force 
considered only with reference to velo- 
city generated, and not with reference to 
the mass moved. Accelerating Force, 
if uniform, is measured by the velo- 
city generated in a unit of time; if 
variable, by the velocity which would 
be generated in a unit of time if the 
force were continued constant during 
that unit. 

Accessible—A position, fortifi- 
ed or otherwise, capable of approach by 
land or water,—i. e., it may be entered 
on those sides. 

Accounts, Public—Form the 
aystematic record of State Expenditure. 
The accounts kept should exhibit, me- 
thodically, under proper heads, all re- 
ceipts and disbursements of public 
money, stores, &c. To secure efficiency 
in these matters, accounts should be 
promptly rendered in the simplest and 
most correct manner. 

The Indian Ordnance Accounts are 
framed in this manner, and afford in- 
formation on all points connected with 








Debits and Credits, Debits and Cre- 
dits are abstracted under each head of 
fervice for which supplies of stores are 
given from Ordnance Magazines, or 
received into them. 

The following books should be kept 
up with this view in Arsenals and Ma- 


gazines : 
1. Day Book. 
2. Abstracts and Journals, 
3. Ledgers. 


4, Work Reports, or out-turns, of 
Manufactories, with their vouchers, 
viz.: 


1. Indents, 

2. Receipts. 

3 Survey Reports. 
4. Invoices. 


5. Direct authority of Govern- 
ment. 

The Day-Book forms the foundation 
of the other accounts, and should ex- 
hibit, therefore, every transaction of a 
Department in the clearest manner, viz. = 

Head of Service. 

Date of Transaction. 

Party concerned, Name, Rauk, &c. 
Rate of Articles, 

Value of Articles, 

When this is done correctly, there is 
no difficalty whatever with the most 
yoluminous accounts. 

Probable expenditure is ascertained 
by Budget Estimates, framed by heads 
of Departments from the subsidiary 
Estimates of Executive Officers, caleu~ 
lated from previous expenditure of 
a like nature, and from a know- 
ledge of any excess or diminution in 
expenditure that may probably take 
place during the year estimated for. At 
the end of six months, actual results 
are reviewed with the estimates, and 
additions or reductions made as may 
be necessary. 

To ascertain actual results, they 
should be tabulated under the-minor 
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heads of the Budget at the close of 
every week, keeping the expenditure 
of the year estimated for distinct 
from arrears of former years. These 
tabulations are readily mado from Day 
and Bill Books, and when posted re- 
gularly, form a trustworthy guide for offi- 
cers whose province it is to contrast and 
check the expenditure of the year, &c. 

Accoutrements—Siguify the 
pelts, pouches, &c., of asoldier. Those 
in use in the British Army are made, 
for the most part, of “ buff” leather. 
It is laid down in the Queen’s Regu- 
lations, that every article of regimental 
accoutrements and appointments is to 
be marked with the number or appella- 
tion of the regiment to which it be- 
longs. ‘The marks are to be carefully 
and legibly placed on the inside of the 
belts, pouches, and slings. 

Achromatic — Without colour. 
In optics, an arrangement of lenses to 
obviate aberrations and colours, 

Acid, Nitric (No, *)—Found in 
combination with potassa, soda, lime 
and magnesia; also in the pools and 
springs in the neighbourhood of popu- 
lous towns, and in rain water after 
thunder storms ; but it has never been 
found in a separate state, Nitric acid 
is commonly prepared from sulphuric 
acid (oil of vitriol) and nitre, by distil~ 
lation. There are also other processes 
pursued in preparing nitric acid. 

. The impure nitric acid of commerce 
fs known by the name of “aqua 
fortis.” 

Nitric acid is one of the ingredients 
used in browning arms, and also in the 
preparation of falmivate of mercury. 
It is also used, in combination with 
sulphuric acid, in the preparation of 
gun-cotton, and, ir solution, as a bath 
for galvanic batteries, It is a power- 
ful oxidizer, and acts strongly on me- 
tals. A few drops poured into the 


vent of a spiked gun will facilitate 
the operation of extraeting the spike. 

Nitric acid when received from the 
chemist should not be of less specific 
gravity than 1-450 or 1°400. For per- 
eussion cap purposes it is diluted down 
to 1350; it should not, however, be 
received except at the above-named 
specific gravity. 

To test nitric acid, dilute half an 
ounce of itin a quarter of an ounce 
of distilled water, then pour in, say, 
six or seven drops of nitrate of 
barytes ; should it retain ita colour, it 
indicates that it is free from muriatic 
acid. As nitric acid also contains 
sulphuric acid, pour in a few drops of 
nitrate of silver, when, should it re- 
main colourless, it is free from the 
above-mentioned acid. 

Acid, Sulphuric (5: 0,)—One 
of the most important acids known. In 
Southern India it has been prepared 
for many centuries. Dr. O’Shangh- 
nessy thus describes its value :— “Tb 
would be impossible to exaggerate 
the importance of this acid, whether we 
consider it with reference to abstract 
science, to the condition of our manu- 
factures, or the purposes of medicine. 
By the assistance of this acid we pre- 
pare almost all the others; for in- 
stance, the nitric, muriatic, tartaric, 
citric, &c. We owe to it the cheapest 


mode of obtaining artificial soda, chlo-” 


rine, and its bleaching components. It 
is essential to the processes of the 
dyer. In fact, from the time that sal- 
phuric acid was first prepared at a 
cheap price in Europe, may be dated 
the commencement of her greatness in 
all chemical manufactures.” The pro- 
cess pursued in the preparation of sul- 
phuric acid will be found in all chemi- 
cal works. 

Sulphuric acid, in a diluted state, is 
made use of in percussion cap fac- 
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tories, the sheets of copper being steep- 
ed in a solution of it, to free them from 
oxide of copper. It is also used in 
the preparation of gun-cotton. 

» Aolds—Form a very numerous and 
important class of bodies in chemistry. 
The common idea of an acid is a solu- 
ble substance possessing the property 
of sourness. The chemist, however, 
disregards this property, and considers 
all those substances to be acids which 
impart a red colour to blue litmus pa- 
per, and form stable, neutral, and crys- 
tallizable compounds with bases, such 
as alkalies and earths, or metals or 
their oxides, 

Action—An engagement or batile 
between opposing forces; or some me- 
morable act done by an officer,soldier, 
or detachment. The term iscommonly 
used in artillery when guns are brought 
into, or change position, with the view 
of attacking an opposing object. 

Acts of Hostility —Proceed- 
ings of a diplomatic, commercial, or 
military character, involving a state of 
war between two or more nations. This 
was recently exemplificd in the alter- 
cation between Count Benedetti, the 

- French ambassador, at the Court of 
Berlin, and the King of Prussia at the 
Kursaul of Ems. This is an instance 
of the first named act of hostility. 

“The second is shown in the case of the 

embargo laid on British shipping by the 
first Napoleon after the peace of Amiens 
in 1803, The third consists in tho in- 
vasion of a friendly territory or firing 
on armed vessels of a friendly nation. 
A further act of hostility of a civil 
character is the forcible detention of 
tho subjects of a friendly nation, which 
is exemplified in the seizing of non- 
belligerent British subjects residing in 
France in 1803. 

Adapter —A gun-metal bouche, 
used when shells are fired with fuzes 





which are not adapted to the fuze-hole, 
The pattern adapter now in use is 
known as the “gencral service adapt~ 
er.” Upto the year 1867 all shells 
for the larger rifled ordnance down 
to the 40-Pr. L.S. and the 20-Pr. §.8. 
common shell, were made with the 
Moorsom or naval fuze-hole. Since 
then all new shells have been tapped 
with—what is termed—the general 
service fuze-hole, and shells already in 
the service which do not fit this hole are 
to receive the gencral service adapter. 
‘Tho shape of the inside of the adapt- 
er is conical, the outside cylindrical. 

Adjutant—An officer appointed 
to each regiment in the service, to 
assist the commanding officer in the 
execution of all the details of regi- 
mental duty and discipline. 

An adjutant is appointed to each 
brigade of artillery, also to divisions 
of artillery of two or more batteries 
detached from their head-quarters, 
The duties of an artillery brigade ad- 
jutant in India are, to a great ex- ~ 
tent, confined to his office, as the 
several batteries composing his brigade 
are often-times stationed far from 
their head-quarters, In his office 
are kept the records of the brigade ; 
from it he circulates to detached bat- 
teries all orders received from the com- 
manding officer and higher authority, 
as well as regimental orders. He 
prepares correspondence on questions 
relating to the claims, sorvices, enlist- 
ment, discharges, &c., of the men of 
the brigade; and when acting as the 
staff officer of the R.A. in the division, 
he has to prepare all local returns 
which are submitted to the general 
officer commanding. Be has, besides, 
to attend to the usual duties of the 
guards, prisoners, courts-martial, &c. 
As regards drill, communding officers 
of batteries work their own drills inde- 
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pendently, and recruits are trained at 
Woolwich. The adjutant is respogsible 
to the commanding officer for the state 
of exactness with which the regimental 
books are kept, and for the correctness 
of the duty rosters. He is to give his 
attention to every thing appertaining 
to the discipline of his brigade, bring- 
ing to the notice of the commanding 
officer any irregularity or deviation 
from the established rules and regula- 
tions. In fact, nothing should escape 
his attention and observation. 
Adjutant-General.--The se- 
nior staff officer of the Army in times 
of peace, through whom all orders from 
the Commander-in-Chicf emanate, and 
to whom all reports are sent for his in- 
formation. The duties of the Adjutant- 
General relate to the general discipline 
of the Army. On acampnign, he re- 
gulates the daily duties of the force, 
and during asiege, details the working 
parties on the requisition of the Com- 
manding Engineer. All correspond- 
ence, which has for its object the ar- 
mament of fortresses, batteries, and the 
arming of troops, passes through him. 
He keeps an exact state of each divi- 
sion and brigade, with a roll of the ge- 
neral and field officers; he distributes 
the Orders of the Day to the several 
Assistant Adjutants-General of divi- 
sions, and informs them of every detail 
which may concern them. 
Advanced Ghains—In asiege 
carriage, are attached to the bolster and 
splinter bar inside the iron stays. 
Advanced Guard—aA ietach- 
ment of troops composed of the three 
arms, and which always precedes the 
march of the main body of an army. In 
the Queen’s Regulations, it is directed 
that on a single regiment commencing 
its march, an advance guard is always 
to be formed. 
Advanced Posts — Positions 





taken up by a force in advance of the 
main body of an army, and in such a 
situation that they shall be within easy 
communication of it, and of one 
another; but the distance depends 
greatly on the nature of the country. 
The object of advanced posts is to pre- 
vent a sudden rush of the enemy upon 
the main body, and to give it time to 
turn out: this being afforded, the ad- 
vanced posts fall back on their supports, 
and join the main body. 

Advancement—In a military 
sense, signifies honor, promotion from 
alower to a higher grade, or prefer- 
ment, in an army, regiment, or com- 
pany. 

Adze, Carpenter-A tool hay- 
ing a slightly curved blade, and its edge 
at right angles to the handle ; used 
for paring a very large or nearly hori- 
zontal surface. 

Adze, Cooper—Isa small hand: 
instrament for cutting the borders of 
barrels to an equal size or measure- 
ment. : 
Adze, Indian, or Bassoo- 
lah—Is a small adze, which, in place 
of being circular like the European 
adze, is formed at a direct angle of 
abont 45 or 50 degrees ; its handle is 
yery short, and it is used with great 
precision by the nearly exclusive motion 
of the elbow-joint. 

Aeen—(Terminalia glabra).—A 
tree which grows in the Madras Presi- 
dency at Coimbatore. It is very hard, 
heavy, and durable under water. It is 
said to be found in atl the teak forests 
of India and Burmah. A cubic foot 
of unseasoncd wood weighs from 70 
to 73 lbs. It is used in the Bombay 
Gun-Carriage Agency for shafts, hand- 
spikes, and yokes. 

Affair—In 2 military sense, means 
any minor action or engagement. 

Affidavit—In military law, im- 
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plies an oath in writing, sworn before 
® person duly authorized to administer 
it. 

Affinity—In chemistry, the force 
which causes particles of dissimilar 
kinds of matter to combine together, 
so as to form new matter. 

Affirmation—Is a solemn de- 
claration made before a Court of Jus- 
tice or Court-Martial by those who, 
from different views of religion, are 
considered incompetent, or are unwil- 
ling, to give evidence on oath, as 
ruled in our several Courts. Formerly, 
no evidence could be given except 
upon oath; but the privilege of making 
solemn affirmations, instead of swear- 
ing on the Bible, has been extended to 
Quakers, Moravians, and Separatists, 
in all cases; and to persons alleging 


conscientious motives in civil proceed- | 


ings. 

Beforo Native Conrts-Martial in 
India, evidence is given on solemn 
affirmation. 

Agent—A deputy : a person em- 
ployed to transact the bnsiness of 
another. In India, the term is applied 
to certain high officers of the State, to 
whom are committed by the Viceroy 
political powers in dealing with a 
forcign State. The term is also used 
in a military sense, hy the Government 
of India, asa substitute for Superin- 
tendent,—such as Agent for Gun- 
powder ; Agent for Gun-Carriages, 
The term, however, of Supcrinteadent 
would be more appropriate. 

Aide-de-camp—aAn officer ap- 
pointed to attend a General Officer in 
the field, or in garrison. He receives 
aud carries the orders required, This 
is a post of great importance during 
a campaign, and only officers of intelli- 
gence and smartness should be appoint- 
ed, Ttis stated by Marshal de Puy- 
segur that the loss of a battle was occa- 


sioned by the incapacity of an Aide- 
de-camp. 

Aidcs-de-camp are also attached to 
the Sovereign, and to Governors of Pros 
vinces; in the former case, the appoint- 
ment carries with it the rank of Colo- 
nel in the Army, and, under certain cir- 
cumstances, is a paid position. 

Aim—In drill or action, bringing 

‘the musket or picce of ordnance to its 
proper line of direction with the object 
intended to be struck. 

Air Gun—A pneumatic machine 
for propelling bullets, which, by its 
peculiar formation, admits of the air 
being compressed or condensed within 
it, in a strong metal ball, furnished 
with a small hole and a valve opening 
inwards, This ball is screwed to a 
barrel containing a bullet, when, upon 
turning a cock and opening a commn- 
nication between the condensed air and 
the bullet, the latter will be projected 
forward with a greater or less velocity 
according to the state of the conden- 
sation and the weight of the bullet. 

Air Pump-—Is a machine con- 
structed for exhausting the air from a 
closed vessel, which is called a receiver. 


pipe connecting it with two barrels hy 
means of two valves, which open up- 
wards. In these barrels are two air- 
tight pistons, also furnished with” 
valves opening upwards, which are 
worked up and down by means of a 
rack and wheel. The principle of the air 
pump is as follows :—The pistons work 
up and down alternately, one ascending 
as the other descends. The piston 
rising from the bottom of the cylinder 
; eanses a partial vacuum, and the elastic 
foree of the air in the receiver Pressing 
on the valve, opens it and fills the; 
cylinder. On the descent of the pis- 
ton, the valve in the pipe leading to 
| the receiver closes by the pressure of 





It consists of a glass-receiver, and a ... 
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air on it, and the valve in the piston 
opens from the same cause, until all 
the air in the cylinder is expelled. A 
succession of strokes in this way rari- 
fiea the air in the receiver, until the 
elastic force of all that remains is 
insufficient. to open the valves, when 
the action of the pump ceases. 

Air, resistance of — More 
especially with reference to projectiles, 
is of the highest importance in the 
science of Ballistics. The resistance 
increases in a high ratio with the velo- 
city. Without this resistance a musket 
ball would, at an angle of 25°, be thrown 
seventeen times further than with it. 
Hutton’s experiments led him to be- 
lieve that the resistance of the air 
increased « little more rapidly than the 
aqnare of the velocity. The French 
experiments have led to an expression 
involving the square and the cube of 
the velocity. It is of the following 
form for.spherical projectiles : 


p=0°0005213 wrv? 


» a 
( i wae) 5343 
in which » represents the resistance of 
the air in pounds weight; z, the ratio 
of the circumference to the diameter ; 
R, the diameter of the projectiles in 
feet; v, the velocity in feet per second; 
and , the density of the air at the time 


of observation. For ordinary pur- 


é Fi 
= be taken as unity. 
poses =o may be y 
For elongated projectiles, the co-effi- 
cient 0°0005213 = A is replaced by 
0'0003475 ; but in some instances the 


former co-efficient has been found to: 


. be the mfost correct even for clongated 
~ sprojectiles. 
The résistance of the air gives rise 
to a ballistic co-efficient C, peculiar to 
each projectile. 





This is calculated from the for- 
mule : 

1 2 RD 
“99 ark? gA 
in which g, A, 7, R, ate the same as 
before; P, weight of projectile in 
lbs. ; D, the density of the projectile, 
and A, its appropriate value, accord- 
ing as the projectile is spherical or 
elongated. The co-efficient C is 
one of the data required in finding 
the multipliers B (a point), D, &e., 
used in the formule for the trajectory 
in the air. 

Colonel Majefsky, of the Russian 
Artillery, has proposed a formula in- 
volving the square aud the fourth power 
of the velocity, which is said to give 
results even closer to practice than the 
French formule above detailed. 

The following short table, calenlated 
by the formule, will give a notion of 
the amount of the resistance of the air. 
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On examining the above, it appears 
that the resistance decreases very rapid- 
ly with the velocity. 
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In effect, ata velocity of 800 feet, 
the resistance is less than one-fifth of 
that corresponding to the double velo- 
city of 1,600 feet. Comparatively to 
the 24-Pr, round shot, the resistance to 
the 12-Pr., one half its weight, is only 
about two-thirds of the former; that 
to the musket bullet, weighing 54,th 
of the same round shot, is but the 68th 
part. The 10-in. common shell, weigh- 
ing nearly four times as much, meets 
with a resistance which is only three 
times that of the 24-Pr., despite the 
inferiority of its density. 

At a velocity of 1,600 feet per 
second, the resistance opposed to the 
24-Pr, shot is 479 lbs., or twenty times 
its own weight; at a much smaller 
yelocity of 600 feet per second, the 
resistance to projectiles is still in pro- 
portion to their weight ; thus, nearly 
double for the 24-Pr., more than double 
for the 12-Pr., nearly ten times for the 
masket bullet, and nearly half as great 
again for the 10-in, shell. 

Blarm Gun — Formerly, three 
guns were placed in front of a camp, 
100 paces from the artillery posts, 
ready to be fired, as an alarm to the 
troops, in case of a sudden attack by 
the enemy. : 

Alarm-Post—A place told o! 
on the arrival of a force into a new 
quarter, camp, or bivouac, where the 
men aro to repair in case of any sud- 
den alarm by day or night. The pa- 
rade is generally looked upon as the 
alarm post ; officers and men should 
proceed there ready armed, on the alarm 
being sounded ; but if, in the case of a 
battery, the alarm should be “ to horse,” 
all must form mounted, and fully ac- 
coutred as fora march. It is ordered 
in the Queen’s Regulation that al- 
though a regiment ora division may 
remain for a single night only in @ 
quarter, yet au alarm-post is inva- 








riably to be established, and the non- 
commissioned officers and men are to 
be made acquainted with it. 

Alarms, False—Are strata; 
of war frequently made use of to ha- 
rass an enemy by keeping him perpt- 
tually under arms. A vigilant officer 
will occasionally make @ false alarm to 
try if his guard areon the alert. A 
fearful or negligent sentivel will create 
one by false reports. 

Alcohol—A term of Arabic ori- 
gin, implying the pure spirit obtaizad 
by distillation from all liquids which 
have suffered the vinous fermentation, 
Alcohol is transparent, colourless, and 
inflammable. It unites easily with re- 
sins, camphor, antimony and volatile 
oils. Itis known as “ spirits of wine.’ 
Its specific gravity on becoming abso- 
lute alcohol is from °796 to ‘800, and 
it boils ab 176°. It is used in the 
preparation of laboratory stores, such 
as fulminate of mercury, quick-match, 
and as a shell-lac to form varnish for 
percussion caps, &c. 7 

Alder (Rhamnus Frangula). — A 
tree, the charcoal of which is made 
nse of in England for gunpowder. 
The common alder seldom exceeds 
forty feet in height, and is very duitibfe 
under water. 

Alert—An expression used to put 
soldiers on their gaard, and to keep them 
vigilant. It is likewise used by a post 
which may be attacked in the night, to 
give notice to the one that is destined 
to support it ;, and by asentinel to give 
warning when any part of the enemy 
is approaching. Thus, “we have had 
an alert” is a military phrase. 

Algebra—Literal arithmetic, or 
the science by which quanti id the 
operations of quantity are expr ad 
by conventional symbols, a 5 

Alien— Generally speaking, implies ~ 
a person born in a foreign country, not 
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within the Queen’s dominions, in con- 
tra-distinction to a denizen, or natural- 
born subject. Butif the father were a 
natural-bora subject, then the offspring 
ould be so to all intents and purposes. 

Alignment—in military exer- 
cise, is the imaginary straight line that 
lies between any two given points, on 
which a line may be formed ; or the 
pivot flanks of a column dressed. 

Alkali—A soluble body, with a 
hot caustic taste, which possesses the 
power of destroying or neutralizing 
acidity. The term is derived from the 
Arabic article, al and kali, the Arabic 
name of a plant, from the ashes of which 
one of the most important alkalies 
(potash) is obtained. 

Allegiance — The obedience 
which every subject owes to his Inwful 
sovereign or country. This allegiance 
is binding on a British subject wher- 
ever he may go, and by no act of his 
own can he throw it off. There is also 
a temporary allegiance which a foreign- 
er owes to the sovercign within whose 
territories he resides. 

Alloy—The combination of one 
metal with another, except when 
mercury enters into the compound, 
which is then known as an amalgam. 

The following constitute the alloys 
of varions metals : 

Bronze gun-metal, 90°5 copper and 

95 tin. 

Bell-metal, 3 copper and 1 tin. 

Fine Brass, 2 copper and 1 tin. 

Sheet Brass, 3 copper and 1 zine, 

Fine Solder, 2 tin and i lead. 

Coarse Tinner’s Solder, 1 tin and 

2 lead. 

Plgmber’s Solder, 1 tin and 1 lead. 

e ter Solder, 4 zine and 1 lead. 
“The following alloy, which expands 
“in coating, is uscful for filling small 

cavities in csst-iron ; 

9 lead, 2 antimony, } bismuth, 








Altitude—In astronomy, the alti- 
tude of an object is its perpendicular 
distance from the ground or the plane 
of the horizon. = 

Alum—aA double salt of great use 
in the Arts, especially to dyers, as well 
as to chemists and artists. A solution 
of alum has an acid re-action, and a 
sweetish astringent taste. The con- 
stituents of alum are sulphuric acid, 
alumina, an alkali, and water. The 
alkali may be potash, soda, or ammonia. 
Hence there are three distinct kinds of 
alum, depending on the atkali employed. 
Potash: alum is the kind most in 
use. 

Ambulance—A conveyance for 
the sick of a regiment, and introduced 
into India a few years ago. Itis not 
intended that it should supersede the 
light and easy stretcher, termed a dhoolie, 
which is carried on the shoulders of 
natives, and which has hitherto formed 
the best conveyance for the sick and 
wounded on the field of battle, or in 
time of illness. Ambulances answer 
very well for made roads, but across 
country they are’ anything but easy, 
and difficult to move. They are so 
far convenient that they carry all the 
appliances for field surgery. 

Ambuscade—A snare set for 
the enemy, either to surprise him when 
marching without precaution; or by 
posting yourself advantageously and 
drawing him on by different stratagems, 
to attack him with superior force. 

Ambush—A detachmentof troops 
placed in concealment for the purpose 
of surprising and attacking an enemy, 

Ammunition—This term is ap- 
plied not only to the charges of powder 
for. orduance and small arms, but it 
also includes all kinds of: projectiles 
used in the service, and the various 
appliances for igniting the charges, &e. 

Amnesty—aAn act of oblivion, or 
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forgiveness of past offences. Usually 
an act of amnesty is meant to compre- 
hend a number of individuals guilty 
of offences of a political nature, as re- 
bellion, &c. 

Amplitude—In gunnery, the 
range of the shot, or the horizontal 
right line which measures the distance 
it has passed. 

Analysis—In chemistry, implies 
the resolution of compound bodies into 
their components, and is distinguished 
as proximate or ultimate analysis, ac- 
cording as the substance under exami- 
nation is resolved into its proximate 
constituents, or into its clements, In 
mathematics, analysis, or the analytic 
method, assumes the truth of the pro- 
position to be proved, and then reasons 
backward until it arrives at some 
known truth, Analysis is the reverse 
of synthesis; and therefore when any 
truth has been investigated by the 
analytic method, the proposition may 
be proved directly by inverting the 
process, 

Anchor—Aniron instrament com- 
posed of a long shank, having a ring 
at one end, to which the cable is fast- 
ened, and at the other branching out 
into two arms or flukes, tending up- 
wards with hooks or edges on each 
side; its use is to moor transports, 
boats, and rafts, It is also a good hold 
for a capstan. 

Anemometer—An instrament 
for measuring the force or velocity of 
the wind, The most common form of 
anemometers is that by Dr. Whewell 
and N. 8. Osler. 

Aneroid—A form of barometer 
juvented by M. Visti, of Paris. Its 
action depends on the effect produced 
by the pressure of the atmosphere on a 
inetallie base, which has been exhaust- 
ed of air, and then hermetically sealed. 
An index, traversing on a dial, records 

. 





the changes in the weight or presdure 
of the air on a given surface. 

Angle, Acute—Is that which is 
less than a right angle.. 

Angle of Clearance — Ip 
gunnery, is the angle of elevation, 
obtained when the tops of the tangent 
scale and dispart sight, and the notch 
on the muzzle, are in line. 

Angle, Dead—In fortification, 
any angle of a work, the ground before 
which is undefended by a flank fire, 

Angle of Departure —In 
gunnery, the actual angle which’ the 
shot’s path on leaving the muzzle of a 
gun makes with the true horizon, This, 
when there is windage, may differ sen- 
sibly from the angle of inclination, and 
appears also to do eo in the lighter rifled 
guns, where the shots are observed to 
rise, from the muzzle being slightly 
thrown up. 

Angle of Depression —Iu 
gunnery, the angle given toa piece of 
ordnance when laid under metal, or at 
an angle below the horizon, 

Angle. of Descent—In gun- 
nery, the angle which the tangent to the 
trajectory makes with the. horizon at 
the height of the crestof the parapet, 
or other object’ to be cleared. It is 
rather less than the terminal angle. 

Angle of Hilevation — In 
gunnery, the angle between the axis of 
the gun and the visual line from the 
sight on the tangent scale to the object. 
It has no reference to the horizon or to 
any natural level. 

Angle, Flanked—In fortifica- 
tion, the angle formed by the flank of 
the bastion and curtain. 

Angle of Incidence — In 
gunnery, the angle which the tangent to 
the trajectory makes with the actual . 
surface struck at the point of degcent, 

Angle of Inclination— In 
gunnery, theangle which the axis of the 
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gun forms with the true horizon, or the 
angle shown by a correct spirit-level. 
This is, consequently, the angle record- 
ed when guns are laid by the quadrant. 

Angle, Obtuse—Is that which 
is greater than a right angle. 

Angle, Right—Is that which 
is made by onc line perpendicular to 
another ; it is always 90°, or the qua- 
arant of a circle. 

Angle, Salient — In fortifica- 
tion, the angle formed by two lines of 
works meeting and pointing towards 
the country. 

Angle, Shoulder—In fortifi- 
cation, the angle formed by the face 
aud flank of a bastion. 

Angle, Termtnal—In gunnery, 
the angle which a tangent to the trajec- 
tory forms with the horizontal plane at 
the point of descent. 

Angle of Traction — In 
draught, the angle which the plane of 
the traces makes with the road on which 
the carriage is moving. Artillery car- 
riages having sometimes to move over 
the worst description of, roads, the 
angle of traction must be slightly in- 
clined upwards, as the vertical com- 
ponent of the pull will then assist the 
the wheels to surmount obstacles ; the 
weight being transferred to the shoul- 
ders of the horse, increases the pres- 
sure of his feet upon the ground and 
gives him a firmer hold, thus enabling 
him to exert with ease a stronger pull, 
while the resistance against which he 
contends is atthe same time dimi- 
nished. 

Angular Velocity — Is the 
velocity of a body rotating round a 
fixed point, and is measured by the 
circular are described by any point of 


.the body at some unit of radial dis- 


tance, usually one foot from the exis 
of rétation. The velocity of any par- 
ticular point of a rotatory body may 





be found by multiplying its angular 
velocity by the radial distance of the 
point from the axis of rotation ; and 
vice versé, the angular velocity may 
be found by dividing the velocity of 
any known point by ifs radial dis- 
tance. 

Anna—An Indian term, express- 
ing the sixteenth part of a rupee; gene- 
rally, in India, applicable to the six- 
teenth part of anything. 

Annals—A species of militery 
history, wherein events are related in 
the chronological order in which they 
happened. They differ from a perfect 
history in being merely a relation of 
what passes every year, as a journal is 
of what passes every day. 

Annamally — The name of a 
forest iu the southern part of India, 
which yields good teak timber, which 
is made use of for ordnance purposes 
in the Madras Presidency. 

Annealing—Is the process em- 
ployed for softening certain malleable 
metals, which, under the action of the 
hammer or of the roller, have gradu- 
ally increased in hardness, elasticity, 
and in density, from the close approxi- 
mation of their particles. Articles of 
izon and stecl are sometimes annealed 
by piling them in an open fire and 
raising them slowly to a red heat; 
they are then left to cool gradually. 
This method is injurious, on account 
of the oxide which forms on the sur- 
face, thereby depriving the steel of a 
portion of its carbon, Articles of 
iron and stecl ought to be annealed in 
close vessels, and covered up with ashes 
or clean sand, and, after arriving at 
a red heat, should be allowed to cool 
without letting in the air, In anneal- 
ing articles of iron or steel, they lose 
their brittle character, so that they can 
be bent without breaking. The oppo- 
site effect takes place in annealing cop- 
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per, which becomes brittle and hard. 
Annealing hag the property of im- 
parting to axle-trees, after being much 
in use, renewed durability, and also 
of restoring iron, when crystallised, 
to its fibrous*state. 

Anthracite Coal—A nor-bi- 
tuminous coal containing from 80 to 
90 per cent, of carbon. South Wales 
abounds in it. This coal is extensive- 
ly used in smelting forges, and for 
steam engines, where freedom of smoke 
is required. In gunpowder factories, 
on this account, it is commonly used 
either alone or mixcd with bituminous 
coal. : 

Anti-Corrosion—A paint used «| 

” in coating ordnance ; it has been super- 
seded by Pulford’s magnetic paint. 

Antimony—A metal of a grey 
or leaden colour, and very brittle. It 
is found in mines with galena, or the 
sulphuret of lead, from which it is 
easily distinguished ; the antimony oc- 
curring in fine streaky fibrous crystal- 
line masses of a radiated texture, 

“ whereas sulphuret of lead is of a 
amooth, shiny, laminated nature, It is 
found in Cornwall, France, Spain, 
Borneo, Nepal, the Straits, and Siam, 
and is commonly associated with iron, 
zine, quartz, silver, sulphate of 
baryta, and carbonate of zine. It 
fuses at about 800° Fuht., and volatil- 
izes very perceptibly at a somewhat 
higher temperature. It is one of the 
ingredients used in the detonating 
composition of friction tubes, and stars 
for signal rockets. When mixed with 
lead, it has the property of hardening 
bullets. Sulphide of antimouy en- 
ters into those compositions employed 
to give a strong light. It is particn- 
larly well suited for that purpose, for 
being decomposed at a comparatively 
low temperature, the metal is set free 
and disseminated through the flame 





in a state of incandescence, causing. 
the intensity of the light to be consi- 
derable ; moreover, the heated particles 
coming in contact with the atmo- 
sphere, are thereby oxidised, forming 
a white smoke which is very fayour- 
able to the reflection of light, 

Anvil, Smith’s—Is a block of 
iron, having a rectangular-shaped face. 
It is used by blacksmiths in the 
process of hammering malleable me- 
tals. Anvils are sometimes made of 
cast-iron, but when required to be very 
hard or bright, they are made of 
wrought-iron and faced with steel. 
The parts of an anvil are, the edge, 
face, pane or steel-cap, foot, and stock. 
Anvils have usually a conical end, 
which is used for turning pieces of 
iron into a circular form. The smith’s 
anvil is generally placed on a loose 
wooden block, but the more firmly the 
anvil is connected with the earth, the 
more effective will be the blow of the 
hammer, 

Anvils, Tinman’s — Are of ~ 
several kinds, known as stakes and 
teests, for giving angles or proper cor- 
ners to the tin plates. 

Apex—tThe top or. highest point 
of a cone or pyramid. ; 4 
Aphelion—Is that point of the 
orbit of the earth, or of any planet 
or comet, which is farthest from the 

sun, 

Apogee —Is that point of the 
moon’s or a planet’s orbit which is far- 
thest from the earth, 

Apparatus, Manby's — Is 
used for communicating with wrecked 
vessels. It is fired from a mortar. 

Appointments, Officer’s— 
Usually imply military accoutrements, 
such as belts, sashes, swords, &c, 

Appointments, N. C.. Ofm- 
cer’s—In the mounted branch, con- 
sist of accoutrements, saddle, &c. 
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making a total weight, with the N. C. 
Q., for the horse to carry, of 18 stone 
13 Ibs, iS 
Approaches—aAll works are 
generally so called that are carried on 
towards a place which is besieged; such 
as the first, sécond, and third parallels, 
the trenches, redoubts, placesof arms, 
saps, galleries, and lodgments. 
Appui— Vide Point Vappui. 
Aprons, Gun—Are usually of 
three kinds, lead, canvas, and tarpaulin, 
and are used to cover the vent and 
tangent blocks of ordnance. Lead 
aprons are used for the vents of guns 
in position ; canvas, chiefly for cover- 
ing the vents and vent slots of field 
guns; and tarpaulin aprons for the vent 
slots of 110-Pr., 40-Pr., and 20-Pr. 
guns, 
Arc—The segment of a circle. 
Area—The measure of the space 
or surface contained within the boun- 
daries of any plane figure, as a tri- 
angle, which is calculated by thenumber 
of small squares that may be contained 
in it, the side of these measuring 
squares being an inch, a foot, or any 
other fixed quantity. 
Arithmetical Progression 
* Quantities are said to be in arith- 
metical progression, when they increase 
or decrease by a common difference, 
thus: a, a 4+ d,a + 2d,a + 3d, &e., 
is an arithmetical series, whereof a is 
the first term and d the common dif- 
ference. If x be the number of terms, 
Ithe ath term, s the sum of n terms,then 
t=a+d (n—1); s=2 (a+l), 
Arm-—Significs any particular des- 
cription or class of troops, Used 
figuratively, denotes power. 
Armament—aA force equipped 
for war ; a term also given to the gans 
of a fortress or ship. The armament 
of a fortress depends upon the size and 
description of the works, as well as 








the nature of the locality on which they 
are situated, but no fixed proportion 
has yet been definitely settled, Since 
the introduction of rifled guns, the fol- 
lowing will probably formthe armament 
of a fortress,—viz., the 40-Pr. B. L. 
Armstrong gun, and the 7,9, 10 and 
12-inch M. I. rifled guns, The 10-inch 
shell gun and all the natures of 8-inch 
guns may be employed with advantage; 
the 8-inch gun of 6 ft., as well as the 10 
and 8-inch howitzers and the 32-Pr. of 
25 cwt., being used for flanks and short 
ranges. Mortars also should form part 
of the ordnance of a fortress, being 
useful in annoying the working parties 
of besiegers. In addition to the 
above, field-pieces will be required 
for the defence of covert ways, 
sorties, &c. 

Armistice—A truce or suspen- 
sion of hostilities. . 

Armour, Body—A defensive 
habit formerly worn for the defence or 
protection of the body. Complete ar- 
mour anciently consisted of a casque or 
helm, a gorget, cuirass, gauntlets, tasses, 
brassets, cuisher, and covers for the legs, 
to which the spurs were fastened, This 
formed armour “cap-d-pie,” and was 
used by the cavaliers and men-at-arms. 
The infantry had only part of it,—viz., 
a pot or head-piece, a cuirass and 
tasses, but all light. Body armour at 
the present day is confined to a few 
regiments of heavy cavalry, and con- 
sists of the cuirass and helmet only. 
In oriental armies, chain armour is 
partially retained. 

Armour Plating—The system 
introduced into the Navy for the pur- 
pose of protecting ships of war against 
the fire of artillery. The project of 
covering wooden ships with iron plates 
was first suggested, many’ years since, 
(1821) by Colonel, the late General, 
Paixhans, but it led to no attempt in 
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Franca to cnirass ships of war, and the 
project was at that time abandoned. 
In 1854, however, the idea was re- 
produced in France by Napoleon HI, 
who then proposed the construction of 
floating batteries, or ships protected on 
the exterior by thick plates of iron, 
which Jed to the building of the French 
frigate La Gloire. In England, ex- 
periments on the subject also engaged 
the attention of the Government, as early 
as the years 1849 and 1851; and since 
then further experiments have been 
carried on, as to the proper thickness 
of iron to be given to ships of war, 
and the form of ship, with reference 
to the increased power of artillery. 
The result is, that some of our ships 
of war have now a coating of 9 inches 
of iron, with a wooden backing of 
from 10 to 12 inches. Such ships are 
the Hercules and the Sultan, both 
broadside ships, having the bulk of 
their armament, 18-ton guns (600-Prs.), 
carried in @ central battery on the 
main deck. These two powerful vessels 
are capable of acting as “rams” 
also. 

Of the cupola system of ships, we 
have had, in the loss of the Captain, a 


gad example of the danger of rig- | 


ging such ships as sailing vessels, and 
expecting them, with their low free- 
boards and top weight, to overcome 
every weather; for, though the Captain 
is the first instance of this class of ship 
foundering from stress of weather, 
the top weight of this description of 
vessel is so great, that it may certainly 
be said to he more likely to founder 
than a cruiser would be. 

Not only has armour-plating been 
applied to ships, but to the construc- 
tion of shields for the protection of 
the embrasures of casemates, forts, &c. 

Armourer—A skilled mechanic 
attached to regiments of infantry, ca- 





valry, and arsenals, for the purpose 
of repairing and keeping the arms in 
order. Armourers are also attached to 
Armstrong Batteries. 

Armoury—A building specially 
provided in arsenals for the deposit 
and preservation of small arms. An 
armoury should be very dry and well 
ventilated. In adamp climate, a “ dry 
room” would be a desirable adjunct, 
for, with every care and attention, rust 
will make its appearance if the outer 
air is not excluded. 

Arms—lInstruments of different 
forms and natures, for attack and de- 
fence. The manufacture of arms is of 
very ancient date, coeval with the world, 
Necessity drove men to make them 
either in defence of themselves against 
wild animals or against their enemics, 
The arms used by the ancients com- 
prised a variety of kinds, snch as the 
spear, the lance, the hatchet, the battle- 
axe, the bow, and several others ; and 
though these arms were in many 
instances rude and unwieldy, the 
treatment of iron scems to have 
been well known; and in steel 
they were great adepts, as the blades 
of Damascus testify, which were famed 
throughout the world. Also in India,* 
from a very early date, the tempering 
of steel has been well known. 

The arms of the present day in the 
British service, vary according to the™+ 
branch of the army in which they are” 
used, In the Infantry, the converted 
Enfield (Snider rifle) is at present the 
general arm of the service, but it will 
shortly be superseded by the Martini- 
Henry rifle. In the Cavalry, the sword, 
lance, carbine, and pistol, according to 
their respective services ; the Dragoon 
Guards, Dragoons, and Hussars being 
equipped with the carbine and sword; 
the Lancers, with the sword and lance, 
In the Artillery, the following arms are 
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provided; to a battery of horse artil- 
lery, a sword to each man of all ranks‘; 
and twenty-four carbines are attached 
to the battery for sentry duties: to a 
battery of field artillery, a sword to 
each non-commissioned officer, arti- 
ficer, or trumpeter ; and to all gunners 
a sword bayonet, with twenty-four 
carbines per battery. Heavy field bat- 
teries are similarly equipped. Gar- 
rison batteries, all ranks, except trum- 
peters, arc furnished with a complete 
stand of arms, the trumpcters (and ar- 
tificers, if any) having a sword bayonet. 
Armstrong Gun—Vide Gun. 
Army—aAn organised and disci- 
plined force of armed men for military 
service, commanded by a chief or 
leader, with officers of all ranks in sub- 
ordination to him. Modern Euro- 
pean armies consist of the following 
arms: Artillery, Cavalry, Engincers, 
and Infantry. The relative propor- 
tion of each arm varies, within certain 
limits, in different armies. An army 
permanently maintained constitutes the 
standing army of a country, and is 
commanded by a general officer whose 
title is that of Commander-in-Chicf, 
_ Armies in the field are primarily divid- 
“ed into corps @armée, comprising all 
arms, each under a marshal or general 
officer; each corps d’armée is sub- 
divided into divisions, which may 
"or may not comprise all arms; and 
divisions into brigades. The strength 
of a corps d’urmée depends on the 
capability of the nation to furnish 
men, and the nature of the oper- 
ations, In the French and Prussian 
armies, the strength of a corps 
darmée is from 30 to 40,000 men. The 
strength of a division varies similarly, 
according to circumstances. Except 
when acting independently, when it is 
virtually a corps d’armée, a division 
consists of one arm ouly. A brigade 





consists of two or more regiments of 
the same arm, and ia subordinate to a 
divisional command, and commanded 
by a Brigadier. An army in the field 
to be effective, requires to be complete- 
ly equipped with ordnance, commis- 
sariat, engineer, medical stores, and 
the means of transport. The supply 
of these necessary concomitants of 
an army in the ficld demands the ser- 
vices of regularly organized depart- 
ments, on the efficiency of which the 
success of the operations undertaken 
by the army depends. The standing 
army of a country is generally sup- 
plemented by militia or volunteer 
forces, 

Arquebus—An ancient hand- 
gun, The design was taken from the 
old cross-bow, its name conveying the 
meaning of ‘bow with a mouth.” On 
the formation of the English yeomen 
of the guard in 1485, one-half were 
armed with the arquebus, which had 
gunpowder for its motive power. 

Array—Order of battle. 

Arrest — Ina military sense, im~ 
plies the suspension of an officer, for 
misconduct, from all military duty, un- 
til released by superior authority; or, if 
broaght before a Court Martial, until he 
shall have proved himself innocent of 
the charge. It is ruled in the Queen’s 
Regulations that, before bringing an 
officer to trial, itis necessary that his 
conduct shall have been previously 
examined by superior anthority, in 
order to ascertain that the charges ate 
such as should’be submitted to the cog- 
nizance of a Court-Martial, and that 
there is sufficient evidence to substan- 
tiate them, 

Arsenal—A place of receipt and 
issue of ammunition, small arms,-and 
all warlike stores. The main arsenals 
in India are not on the gigantic scale 
of the Royal Arsenal at Woolwich, 


ARS : 


16 


ART 





which contains within itself several 
manufacturing establishments ; but are, 
as described above, rather places of 
receipt and issne of ordnance stores, 
the Carriage, Gun, and Small Arm 
Factories being separate establish- 
ments, All arsenals in India have 
workshops attached to them, but they 
are merely for effecting repairs—not so 
much for manufacturing stores. 

In India, an arsenal is under the 
charge of an Artillery Officer of the 
Orduanee Department, assisted by com- 
missioned and warrant officers, toge~ 
ther with a staff of non-commissioned 
officers and native workmen, The du- 
ties of the commissioned, warrant, and 
non-commissioned officers attached, 
are*detailed at length in the Ordnance 
Codes of the several Presidencies, 

Arsenio—A metal of a crystal- 
line appearance, and imported into 
India from Burmah, China, and the 
Persian Gulf. It sublimes at 356°, 
emitting a strong garlic smell during 
the sublimation. If the process be 
performed with free access of air, 
arsenious acid is rapidly formed. The 
arsenic of commerce is of a white 
colour ; what is used in the Iaboratory 
is a sulphuret of arsenic, and is of two 
kinds—the native yellow sesqui-sul- 
pharet of arsenic, called “ orpiment,” 
and the red proto-sulphuret or “ real- 
gar.” Of orpiment, there are many 
varieties,x—one in fine gold-coloured 
scales ; another in intense yellow stony 
lumps; a third in earthy-looking masses, 
called the king’s yellow, a familiar 
paint. For the use to which arsenic is 
put in the artillery service, vide“ Orpi- 
ment.” 

* &rt—Military art may be divided 
Rito two principal branches. The 
first relates to the order and arrange- 
ment which must be observed in the 


‘management of an army,—when it is 





to fight, to march, or to be encamped. 
This branch derives its appellation 
from tactic, which signifies order. The’ 
same term belongs to the other branch 
of military art, and includes the com- 
position and the application of war 
like machines, 

Articles of War—Are rules 
and regulations for the better govern- 
ment of Her Majesty’s forces at home 
and abroad, which the Sovereign is em- 
powered by the Mutiny Act to make 


. and institute, under her sign-manual. 


This privilege has been annually re- 
enacted, and annually exercised by the 
Crown since the reign of George III. to 
the present day (vide Manual of Mili- 
tary Law, by Colonel Pipon.) As the 
Articles of War are read at the head of 
every corps in the service oncé in three 
months, no individual can plead igno- 
Trance as an extenuation of misconduct. 
The Matiny Act and Articles of 
War for the time being, tempered by 
the regulations issucd from time to 
time by the Sovercign, form together 
the code of laws which governs the 
British Army. 
Artillery—The gname given to 
ordnance of all natures, and the.arm 
of. the service entertained for. their*” 
use. It comprises also the art of 
manufacturing every nature of gun- 
carriage and ammunition, as well asthe * 
mode of preserving and making use.” 
of them. Besides comprising the 
materiel, it includes also the personnel, 
of that arm. The origin of artil- 
lery, if we take the term in its wpe 
extended sense, is of very ancient d 
and we read that before the introduc- 
tion of gunpowder, our ancestors nsed. 
machines termed the balista, catapult, 
and battering ram, which projected - 
stones and arrows for battering down 
the lofty walls and towers that were 
the defence of many of our old towns. 
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On the introduction of gunpowder, 
guns termed “ bombards” were manu-~ 
factured—rude specimens of the art as 
compared with later introductions—and 
they were at first principally hand- 
arms, weighing from 25 to 30 lbs., but 
were subsequently increased in size, 
and termed “cannon.” The first guns 
were built up with wrought-iron bars 
or plates, strengthened with rings of the 
same material; they projected stones, 
‘and were fired from the ground, or from 
rough wooden beds, which served as 
carriages. By degrees, and after some 
centuries, the calibres of ordnance 
were enlarged, and brass guns were 
introduced as early as the fifteenth 
century, towards the close of which, 
carriages with wheels were invented, 
showing what great stridey were 
already made in ali matters pertaining 
to ordnance,—and this chiefly in 
France. This progress continued 
through the following centuries, when, 
in the cighteenth century, wo find a 
foundry established at Carron in Scot- 
land, where carronades were e first 
made, and which gave the name to 
this nature of ordnance. 

At this foundry, as well as at 


Lowmoor in Yorkshire, most of our | 


cast-iron guns have been manufactured. 

‘These guns are already toa great extent 

superseded by rifled ordnance, though 
_ there are still many in the service. 

The matériel of the British artillery is 
divided into three classes,—siege, gar- 
rison, and field ; comprising guns of alk 
oe from the 12-inch rifled gun 

-Pr.}, to the 7-Pr. mountain gun, 
including heavy howitzers and mor- 
tars, 

The personnel of the regiment, 

. since its amalgamation with the artil- 
leries of India, comprises a body of 
about forty thousand men of all grades, 
consisting of twenty-nine brigades, 





four of garrison and field, with two 
depét brigades and a coast brigade. . 
The strength of the field brigades, it is 
stated, is to be increased. 

The brigades consist in the aggregate 
of 97 batteries of 6 guns each ; this in- 
eludes the total of light artillery in 
the service at home and abroad,—the 
strength of each battery numbering, on 
an average, 150 non-commissioned offi- 
cers and men. 

The total number of officers on the 
Ist of January 1871 was as follows :—— 
32 Colonels Commandant, 71 Colonels, 
136 Lieut.-Colonels, 577 Captains (1st 
and 2nd), 669 Lieutenants, 29 Officers 
of the Coast Brigade, 17 Riding Mas- 
ters, 150 Medical Officers, and 16 Pay- 
masters, 

Asphaitum or Asphalte— 
A bituminous substance somewhat 
allied to coal in its properties, and 
probably in its origin and mode of 
formation. It is exceedingly in- 


; flammable, readily goftened by heat, 


and more or less soluble in alcohol, 
ether, and oils. it is.employed in 
admixture with hard mineral snb- 
stances, and with pitch as a material 
for paving and covering roofs and 
floors. A black enamel varnish is alsé 
made of asphalte. 

Assault—To atiack a fortified 
work, either by escalade, or on the 
breach being reported practicable. 
For instructions on conducting an 
assault, vide Aide Memoire. 

Assault of Arms — Military 
exercises, comprised in the use of the 
broadsword, smal] sword, and bayonet 
exercise, as well as fencing. 

Assembly—The second beating - 
of the drum before a march, at which, * 
the men strike their tents, roll 
up, and stand to arms. 

Atmosphere — Is the general 
term applied to the whole gas$ons 


viz, five of horse artillery and twenty” | portion of the earth, Being much 
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Nghter than either land or water, it 
fidats or rests upon them, and rises to 
the height of probably 40 or 50 miles 
above the level of the sea, It consists 
essentially of two gases, oxygen and 
nitrogen, One hundred parts by 
weight contain 77 parts nitrogen, and 
23 parts oxygen ; or by measure 79:19 
nitrogen, and 20°81 oxygen. 

The atmosphere is measured by @ 
column of mercury of 29°922 inches, 
which has been adopted in France as 
the mean height of the barometer at 
the surface of the sea. 

Atmosphere, pressure of— 
The weight of the atmosphere with a 
barometric pressure of 30 inches is 
equivalent to 14°09 Ibs, on the square 
inch. 

Attack—In 2 general sense, 

means any assault upon an enemy. In 
a siege it implies the works which the 
besiegers carry on, as trenches, saps, 
galleries, &c., in order to take the place 
by storm. In attacking a position, a 
false attack is sometimes made at the 
same moment with the real attack, to 
divert the attention of the enemy, and 
to make him divide his forces. 
. Attention—A cautionary word 
used in the British Army, as a pre- 
parative to any particular exercise or 
manenyre. 

Attrition — The rubbing of 
bodies one against another, so as to 
destroy their surfaces. 

Auger, Carpenter's Spiral 
—A tool shaped like a gimlet, having 
4 transverse handle, and used for 
boring large holes for bolts, &. 

Augers are of different sizes, from 
1$ inch to 3 of aninch. There are, 
besides, several kinds of augers, such 
as the single tip auger, the double tip- 
ped, the American screw auger, &c., 
also the common auger of sorts, 
which is a fluted instrument, to give 
room for the shavings. 


| 





Auget—A wooden trough for the 
saucisson of a mine, 

AuriHary — Foreign or subsi- 
diary troops which are furnished to 
a belligerent power in consequence of 
a treaty of alliance, or for pecuniary 
considerations, 

Austrian Field Gun—Ie 1 
muzzle-loading rifled gun made of 
bronze, a 4-Pr., having a projectile 
weighing 8lbs., the gun itself weighing 
a little over 5 cwt. The projectiles are 
covered with zinc and tin, and the 
grooves in the gun may be said to be 
formed by wrapping a number of tri- 
angles round a cylindrical bore. The 
following are the dimensions of the 


gun :— 
Calibre oe SIZ in. 
Number of grooves ... 6. 
Depth we 175 in 
Width eee 154 in. 
Length of bore rifled 422 in, 
Pitch-angle see 8° 30%, 
Length of bore +». 15 calibres, 
Weight of piece —...._: 5°177 ewt. 


Axe, Cooper’s — A short flat 
iron instrument, having the handle 
running parallel to the sharp end of the . 
blade. It is used for thinning the * 
staves and heads of barrels. 

Axe, Felling — An implement. 
used for felling trees and jungle, and 
attached to movable batteries for clear~ 
ing any impediments in their march, ~ 

Axe, Pick—An implement used 
for levelling uneven ground. 

Axis—In gunnery, the axis ofh 
gun isan imaginary line drawn from. 
the breech to the muzzle. It will be 
better understood by imagining a gun 
supported in the lathe at its two ex- 
treme points, when a line drawn be- 
tween these points will represent the 
axis of the piece. 

Axletree—A transverse beam 
supporting a carriage, and on the 
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ends of which the wheels revolve, 
Axletrees for artillery carriages in 
India, were at one time always manu- 
factured in the country, chiefly at the 
Gun Carriage Agencies, from material 
received from England; but ready-made 
axles have of late years been received 
from that country. Flat bar iron, 
8}X1 inch, bearing the brand Govan 
B. Best, is the most approved of, 
During the proccss of manufacture, the 
iron is carefully annealed, and the axle- 
tree, on completion, tested according 
to the French mode of proof, which is 
effected by letting fall a weight on the 
axletree from a height of 44 or 34 
feet, according to the nature of the 
specimen, The machine used in test- 

* ing axletrecs is very similar to @ pile- 
driving machine, and the weight of 
impact on the axletree is such, that 
any faults in the manufacture or quali- 
ty of the iron are at once detected, 
either by flaws, fracture, or excessive 
bending of the axlctree. 


- Axzletree arm—That part of 
the axletree which enters into the 
nave of the wheel. It tapers from the 
shoulder to the end of the arm. For 
information on the friction of axle- 
tree arms, vide Friction. 
- Axletree bed —In an artillery 
carriage, the wooden bed into which 
the axletree is firmly fitted; in the 
gun carriage it is secured by bolts pass- 
ing through the block trail. It is fur- 
ther fastened to the brackets of the car- 
riage by the axletree band, which passes 
ander it, and also by bolts passing 
> through the brackets, two of which 
have eye-pins, and fasten on the cap 
aquares. 

Ayeonee—(Artocarpus hirsuta). A 
tree which grows in the forests of 
Southern India, Godavery, and Bur- 
mah ; the wood is strong, tolerably 


close, even-grained, and of a light — 





yellowish colour. It is a wood that 
may be used for gun-carriage purposes. 

Azimuths—lIn astronomy, called 
also vertical circles, are great circles in~ 
tersecting cach other in the zenith and 
nadir, and cutting the horizon at right 
angles in all the points thereof. 


8B. 

Babool (Acacia Arabica)—A tree 
which is found in every district of In- 
dia, The wood is close-grained and 
tough, ofa pale red colour, inclining to 
brown. It is used in the Gun Carriage 
Agencics of Madras arid Bombay for 
naves and felloes of wheels. 

Badge-—The term applied to the 
Royal Arms mounted on pieces of ord- 
nance.—(Vide Marks.) The chevron 
worn’ by non-commissioned officers to 
distinguish their rank is also termed 
abadge. (Vide Chevron). 

Bags—tIn the military service, are 
used for a variety of purposes ; but 
their number is so infinite that space 
wilt not permit of their being given in 
detail in this work, with the exception - 
of those described below. 

Bags, Blowing—Contain the 
blowing charge for different natures of 
common sheils when used for practice, 
and are a mixture of gunpowder and 
coal dust. ‘he blowing charge is not 
intended to burst the shell, but to blow 
out the fuze, to mark whereethe shell 
would have burst. They are made, 
in India, of Doosootee cloth. 

Bags, Cartridge Water- 
proof—For holding small arm car- 
tridges when dispatched to foreign 
stations. They are made of water-~ 
proof cloth. Cannon cartridges are. 
packed in waterproof paper when spe- 
cially asked for. 

Bags, Gunny—Are used with 
siege-trains for carrying charcoal, and_ 
are made of coarse gunny cloth: ~ - 





Bags, Gunpowder—Are used 
for blowing open gates, stockades, &c. 
The size of the bags differs according 
to the charge intended to be placed in 
them, and they are fired generally by 


means of a Bickford fuze, The bags 
are either placed on the ground, or 
fastened by a hook tothe gate. In 
Burmah, in 1852, experiments were 
made to test the value of powder bags 
in blowing down ‘stockades, and the 
result proved most satisfactory ;—bags 
containing from 20 to 25 lbs. of pow- 
der causing a rent large enongh to 
admit of @ section of infantry entering 
within the enclosure, Experiments were 
also at the same time made with 8-inch 
howitzers, which failed to make much 
impression on this mode of defence, 

A late report on gun-cotton points 
to this material as being the most ef- 
ficacious for the demolition of stock- 
ades, and indeed for many of the 
purposes which gunpowder has hither- 
to been used.— Vide Gun-cotton. 

Bags, Sand—Made of coarse 
canvas, tarred or untarred; they are 
filled with earth, and used for reveting 
the interior slopes of field works, and 
to give cover to riflemen firing over-a 
parapet ; they are also used for other 
general purposes. 

Bags, Soldiers’—Are of two 
kinds, painted and nnpainted, and are 
made of eanvas or Vitry cloth. The 
painted bag contains the soldier’s kit 
for the march, and is carried with the 
baggage. The unpainted, or haversack, 
is slang over his shoulder, and is used 
by the soldier on the march to carry 
extra rations, or any spare articles he 
may have in his possession. 

Baggage—In a military sense, 
includes the clothes, camp equipage, and 
cooking apparatus of a regiment or 
army. Thebaggage of troops in India 
is conyeyed cither by the native cart of 
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the country, termed a Hackery inthe 
North-West, Gharee in Bombay, and» 
Bandy in Madras; or on the backs of 
elephants and camels, according to the 
part of India in which the troops 
may be. In the North-West of India, 
elephants and camels (when off the line 
of railway) are almostexclusively used; 
and in Bengal, carts ; but along the 
line of railroad, advantage is taken of 
it for the transport both of, troops and 
baggage, except for Cavalry or batteries 
of Artillery, which in times of peace 
invariably march, Carts vary in size 
in different districts, and are drawn by 
two, three, or four bullocks. A four- 
bullock hackery, which in the North- 
West of India is generally the size 
used, will carry 20 maunds, or 5 
maunds to every bullock. An elephant 
can carry about 1,200 or 1,400 pounds, 
and a camel, 320 lbs., the usual length 
of march, without being distressed, 

Bagpipe—The name of a well- 
kuown warlike instrument, used only 
in the army by Highland regiments, ~ 
It is supposed to be of Grecian origin, 
and the Romans, in all probability, 
borrowed it from the Greeks, The 
natives of India have an instrument 
very like the bagpipe. 

The bagpipe has long been a favor- 
ite instrument with the Scots, inspiring 
them with great enthusiasm and valor 
in the day of battle, 

Baldric—aA belt worn in ancient 
times by officers, and from which the 
sword was hung. 

Balista—aA machine used by the 
ancients before the invention or intro- 
duction of gunpowder. It projected 
masses of stone to a distance of 90 
yards. Darts and arrows were also 
thrown from the balista. 

Balk or Baulk—Light beams 
used in the formation of a@ pontoon or 
boat-bridge. 
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Ball—Any round substance of iron 
or lead discharged from cannon or 
small arms. The first balls for cannon 
were generally made of stone. Cast- 
iron was subsequently used, of a sphe- 
tical form. Since the introduction 
of rifled cannon, oblong shot are pro- 
jected from this natare of ordnance. 

Ball Cartridge—Ammunition 
used with the several natures of 
small arms in the service. For the 
Snider or Enfield rifle, the cartridge con- 
tains 2} drs, of powder (R. F. G). The 
artillery rifle cartridge has only 2 drs. 

Ballistic Pendulum—Essen- 
tially, is a mass of some convenient 
material suspended like a pendulum, 
into which a piece of artillery is fired, 
80 that its shot shall strike centrically 
and cause the pendulum to vibrate 
throngh a given arc. It was the in- 
vention of Robins, and has been, since 
his time, improved by Hutton, Piobert, 
and other scientific artillerists. In its 
more modern and improved form, it 
consists of a conical cast-iron vessel 
termed the receiver, suspended on an 
axle with knife-edge ends by means 
of four wrought-iron bars, two of 
which enclose the front, and two the 
rear of the receiver. A number of 
discs of lend are carried on a rod 
below the receiver, with a screw-thread 
cut on it, and thumb screws. By. this 
means the centres of gravity and oscil- 
lation ‘may be altered at will, and the 
axis of the receiver made truly hori- 
zontal. The hollow or bore of the 
receiver is shaped asa truncated cone, 
rounded at the bottom, and of a length 
such that the projectiles cannot pass 
completely through the sand with 
which it is tightly rammed. To make 
an experiment, a barrel, truncated 
cone in shape, and filled with sand 
tightly rammed, is put into the receiv- 
er, its front is then closed by a thin 








sheet of lead. The object of the lead 
is to give the centre of impact, and to 
prevent the escape of the sand or 
pieces of the barrel: an arc of a circle 
divided to minutes, and having a slider 
carrying a vernier, is fixed below the 
pendulum, but only connected to the 
pendulum by a needle which drives 
the slider as far as the pendulum vi- 
brates, and leaves it there. The gun is 
suspended in a manner almost similar. 
The ballistic and gun pendulums are 
supported by piles of masonry, so that 
the muzzle of the gun is 12 yards 
from the face of the receiver. At a 
couple of yards from the muzzle of the 
gun is a short wooden screen, with a 
hole a foot and a half in diameter cut 
into it, This arrangement prevents 
the blast of the powder, or any other 
portion of the charge than the shot, 
from affecting the receiver. If V be 
the velocity sought, P the weight of 
the pendulum, 6 that of the projectile, 
G, K, i, the respective distances to the 
edge of the knife-edgés of the centre 
of gravity of the pendalam, of the 
oscillation, and of the point of impact: 
A, the angle of recoil of the pendu- 
lnm; g, the foree of gravity; P @ 
the statical moment of the pendulum ; 
R& the radius of the are on which A is 
measured; and C the chord corres- 
ponding to A, then— 
VPGKxbi2, (PGx big 
v= — a Qsing A 
i 


2 sin } A may be replaced by C. 
R 


The balljstic pendulum has been ad- 
vantagcously replaced by Navez Leurs’ 
ballistic apparatus, 

Ballistics—Is the science of the 
motion of projectiles. By this science 
all problems that can be imagined with 
reference to the-flight of spherical and 
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oblong shot or shell are resolved. It 
is divided into two distinct parts, ac- 
cording as to whether the projectile is 
supposed to fly through empty space, 
or through the resisting medium of 
the air. The calculations based on 
the former hypothesis are found to 
tally with the results of practice with 
shells of large calibre fired with small 
initial velocities, and consequently 
short ranges. The trajectory is sup- 
posed to be a parabola, and the curve 
of the actual trajectory of shells fired 
under such circumstances, or of the 
steel ball of the cprouvette mortar, 
differs but little therefrom; when 
the velocity increases, on the other 
hand, the formule of the parabolic 
system have to be altered by certain 
¢o-efficients, which have to be calen- 
lated in each case, but with great ease, 
with the assistance of the published 
tables of the French Artillery by 
General Didion. Problems worked 
out with these altered formula give 
results approaching so closely to those 
of actual practice, as to leave but little 
to be desired, 


Trajectory in Vacuo, 

If V be the initial velocity; h the 
height due to that velocity; ¢ the 
angle of projection ; x and y the hori- 
zontal and vertical co-ordinates of the 
centre of the projectile starting from 
the origin; vo the velocity at the 
point ; @ and } horizontal distance and 
vertical height of the object; e angle 
of elevation of the object (positive 
or negative, according as the object is 
above or below the muzzle of.the piece) 


b 
Tan e=—: X amplitude of the tra- 
jectory on the horizontal plane; Y the 


height of projection; T total duration 
of motion; g, expressing the force of 








F Vv? ati 
gravity; eS ot v= /2g b; V cosy, 


horizontal projection of the velocity 
or the horizontal velocity; V, sin $5 
vertical projection of the velocity. 
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Tan g¢=2 tan e_tan 03 


Voge 

COS h tan am) 
Trajectory in the Air, * 

‘The formule only differ from the 
above in that they involve the co-effi> 
cients B, I, D, and U, the values of . 
which are to be found in the excellent 
tables of Didion, the use of which be- 
comes very easy after a little practice, 





VvV= 





xt 
ox tan G— 5 VF cosy 
tan g=tan one ets | ; 
O= Bn b—-BVa costg * 
X_p, —V cos p 
V cos g "~U ‘cos § 


When the inclination of the trajectory 
is not greater than 3°, V cos g may be 
replaced by V. With regard to mortar 
practice, at considerable distances, an- 
other factor, having reference to the 
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radius of curvature, is involved, re- 
garding which the reader is referred to 
Didion’s work on Ballistics. 

Of the above co-efficients, the three 
multipliers refer—B, to the fall of the 
projectile ; I, to the inclination of the 
trajectory ; D, to the duration of flight; 
and the divisor U to the velocity. 
Vide Air, Resistance of. 

Balloon—aA hollow silken vessel 
filled with gas (hydrogen), which, being 
lighter than air, causes the balloon to 

‘rise. Balloons of a large size are used 
for scientific and military purposes. 
Messrs. Glaisher and Coxwell made 
several ascents in England in 1862 


(upwards of five miles), with the view j 


of ascertaining certain meteorological 
points. It appears from the descrip- 
tion given of their voyages, that the 
air at tho height of five miles is so 
rarefied as to render human existence 
precarions, The barometer showed at 
this height 11 inches, and the thermo- 
meter 2° helow zero of Faht, Bal- 
loons are used in warfare for purposes 
of reconnoitring, and in the case 
of a ‘beleaguered city, for keeping 
up communication with the outside 
world. (Vide the accounts of ascents 
from Paris in 1870.) 

‘The Prussians are said to have recon- 
noitred the French position before Meta 
in the war of 1870 by means of a balloon 
with telegraph attached, and it is fur- 
ther said that the survey, made with 
great care, was most successful, and con- 
veyed instantaneously to General Von 
Moltke the true position of the French 
army at all points, and its movements. 

It will be interesting at the present 
time to learn the results of experiments 
made at Woolwich in reference to war 
balloons inflated at the Royal Arsenal 
gasworks, which are thus described :— 

“Ithas been found that a height 
of 100 fathoms, at a horizontal dis- 





tance of 600 fathoms from the enc- 
my, would enable the observers to se- 
cure the widest expanse of view. With 
captive balloons it has been found that 
they attain stability, and remain like a 
kite, at rest, when the horizontal re- 
sultant of the ascensional force, and the 
tension of the cord, are equal to the 
force of the wind ; and this enables a 
second diversion of science to come in 
and lend its aid in the time of war. 
‘The war balloon having, by a mathema- 
tical rule, taken a stationary position, 
eight camerag and lenses, spread round 
the balloon at equal distances, enables 
a complete view of the surrounding 
country to be photographed, and sub- 
sequently examined at leisure. The 
inclination and length of the cord to 
keep the balloon in the same stratum 
of air was found to be easily calculable, . 
subject to the inequality of gales of 
wind and their change of direction. 
The Woolwich balloons were held by 
two new cords, fastened to the network, 
and terminating at two different points” 
oa the ground, which gave greater sta- 
bility to the balloon, and provided 
against one cord snapping or being cut 
by the enemy’s fire. Under the old 
plan, aéronautie correspondence was 
carried on by the explorers in the bal- 
loon car being provided with white 
pasteboard tubes, formed like cartridges 
open at both ends, to which a bullet 
was securely fastened. Each piece of 
intelligence was written in pencil in 
large characters along the major axis 
of the paper tube or cartridge, which 
was immediately despatched by passing 
the end of the small cord through it, 
and it was thus precipitated by the 
gravitation of the bullet into the hands 
of the expectant general. This plan 
has just been abrogated by a third di- 
version of science being brought to 
bear in the time of war. By the new™ 
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system of military telegraphy for field 
service, and by means of the wagons 
at present being placed in store in the 
Royal Arsenal, lines of telegraph can 
be carried through the air from terra 
firma to a balloon several miles distant. 
The wire can be paid out as fastas the 
balloon travels, so that if a captive bal- 
loon should break or soar away, com- 
munication” could be kept up with it 
for six miles, or two or more balloons 
can be sent.”” 
wA very amusing account is given, 
in a number of the Pall Mali Gazette, 
of the first balloons used for war 
purposes. The first proposal for em- 
ploying what were then termed cap~ 
tive balloons, was made by the Com- 
mittee of Public Safety in 1793. After 
some preliminary experiments at Meu- 
don, a small corps of aérostats, skilled 
“in precarious crafts, was formed on the 
model of an engineer company, and 
despatched to Manberg, then besieged 
by the Dutch and Austrian troops. 
The balloon used was thirty feet in dia- 
meter, and rose 1,800 feet with two 
observers and 130 Ibs. of ballast. It 
was managed by two ropes attached to 
the net, and was filled with hydrogen, 
obtained with much difficulty and ex~ 
pense from water. The immediate 
moral effect upon the enemy of the 
use of this balloon by the besieged 
was extraordinary. They imagined, 
which was far from being the case, that 
their every movement was at onco 
made patent to the French, and it was 
this that in a great measure caused 
the demoralised Austrians to abandon 
the siege. The balloon, passing from 
a defensive to an offensive position, 
was then transported while inflated to 
Charleroi, which the French were 
attacking. 
Tis apparition at once deprived the 
besieged of all confidence in their 


strength, and hastened the surrender 
of the town while still efficient for. 
defence. The balloon was subsequent- 
ly used at Fleurs, where much is at- 
tributed to it ; then at Brossels, Liege, 


. Aix-la-Chapelle, on the Rhine, and 





on the Danube, 

A corps of aérostats also accom- 
panied the French army to Egypt, but 
did nothing, as the apparatus was 
damaged on the way. In 1800 both 
corps were suppressed. 

The Prussians used ballooning 
against the French in 1812, but the re- 
sults were not encouraging. At Solferi- 
no, one of the brothers Godard aseended 
in a ‘Montgolfier’; buthe was much too 
late, and the ascent was all but useless, 
Tn the American war, too, balloons were 
used from time to time, but they wére 
attended with no advantage. 

Balloon Shells—<Aro spherical 
tin cases, over which paper is pasted, 
until the shell is of the required size. 


‘These shells are well adapted for sig- : 


nals, as they can be thrown from 54 
inch mortars at an angle of about 85°, 
with a charge of seven ounces of pow- 
der, and on their bursting they show 
a brilliant light of great size and of con- 
siderable daration. They have been sa- 
perseded by the Parachute Light Ball. 
Bamboo (ambusa)—Is a genas 
of grasses, of which it is the most gigan- 
tic ; it is well known for its great eco- 
nomical importance. It is found in all 
tropical climates, and the purposes to 
which it is applied are so numerous that 
it would be difficult to point out an 
object in which strength and elasticity 
are requisite, and for which lightness 
is no objection, to which the stems are 
not adapted in the countries where it 
grows. When ripe and hard, it is con- 
verted into bows, arrows, and quivers, 
lance-shafts, poles of palanquins, poles 
for tents, fire and escalading ladders, 
the floors and supporters of rastic 
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bridges. In an artillery park it is usefal 
for carrying weights, such as ammuni- 
tion boxes, shot or shell when carried in 
slings, and for a variety of similar 
purposes. 

Band — A name formerly given 
to acompany of soldiers. The word 
is applied also to a body of musi- 
cians attached to each regiment. As 
stated in the Queen’s Regulations, a 
band of music is essential to the credit 
and appearance of a regiment, and 
every officer (married or single) has 
to pay for its maintenance. The regi- 
mental band is to consist of a sérgeant 
and twenty rank and file in the infan- 
try, and fifteen privates in the cavalry. 
In the regiment of artillery, in con- 
sequence of its greater strength, the 
band has increased numbers, and re- 
mains always at Woolwich, the head- 
quarters of the regiment. Bandsmen 
are liable to serve in the ranks on any 
emergency. 

Sand—Any thing bound round 
another. In artillery material, cer- 
tain parts of the iron work of 
carriages are termed bands, such 
as the axletree, nave, splinter bar, 
and shaft bands. The axletree bands 
secure the axletree and its bed to 
the carriage; the nave bands tend 
to keep the naye from splitting or 
splits from enlarging; the splinter 
bar bands (four in number) connect 
the shafts with the splinter bar; and 
the shaft bands secure and strengthen 
the extremities of siege shafts. 

Bandoleers — Smail wooden 
cases, covered with leather, twelve in 
number, each containing a round of 
ammunition, which used to be worn 
by musketeers in former days, attached 
to the shouider-belt, They are now 
obsolete ; though at the present day 
sportsmen wear waist-belts with somany 
detached charges hanging to the belt. 





Bandrol or Bannerole—A 
small flag. Bandrols are used to convey 
signals from any particular spot to a 
saluting battery or other post. Also 
to mark the position to be taken up by 
the flanks of a regiment at a review, 
in deploying, &c. 

Bandy—aAn Indian name for a 
Madras country cart, 

Banner — Formerly, a flag or 
standard nnder which the vassals of the 
lord of a manor united for some com- 
mon purpose, he being the chief & 
the troop or company. The word 
is in disuse at present in the army, 
except for the small flags attached 
to the drums and trumpets of cavalry 
regiments. 

Banquette — A step of earth 
about 4} feet below the crest of the 
parapet, to enable the shortest men to 
fire over it with facility. 

Bar Bells—Used for gymnasia, 
and are of the following weiglits: 
20 lbs., 35 Ibs., and 40‘Ibs. 

Barbette — An earthen terrace 
raised within a parapet, o high as to 
enable guns to fire over the crest of the 
latter, and, therefore, with a freerrange 
than when worked at an embrasure. 

Barbican—A watch-tower, hav- 
ing a considerable command of view, 
and admitting thereby of the enemy 
being seen at some distance. It also 
implies an ancient fortification placed 
before the walls of a town, or a defence 
at the entrance of a bridge ; also, aper- 
tures made in the walls of a fortress, 
to fire through upon the enemy. 

Bar Iron—lIs malleable iron, and 
either square or flat. Bar iron should 
be tested by the fracture, and the 
sample should be inch square, or, if flat 
bar, 2 inch thick. To carry ont the 
test, cut a notch on one side with 
acold chisel and bend the bar down 
over the edge of an anvil, or give 
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it a heavy blow, when lying flat on 
the ground, with a sledge hammer ; 
if the fracture. exhibits long silky 
fibres of a leaden grey color, cohering 
together, and twisted, or pulling apart 
before breaking, it denotes a tough, 
soft iron, which is easy to work and 
hard to break, suitable for sheet iron, 
wire, &c., but it may weld badly. A 
medium even grain, mixed with fibres 
as above, but without white specks or 
dark spots, is also a favorable indica- 
ion ; in general, a short blackish fibre 
indicates iron badly refined and mixed 
with carbon, plumbago, or oxide; if 
worked very hot, it may be improved, 
but there will be great waste. A very 
fine close grain denotes a hard steely 
jron, which is apt to be “cold-short,” 
hard to work with hammer or file. A 
coarse grain with a brilliant crystal- 
lized fracture, or yellow or brown spots, 
denotes a brittle iron, inclined to be 
“cold-short,” but working easily when 
heated, and making a good weld. 
Cracks on the edges of the bar gene- 
rally indicate a ‘‘hot-short” iron 
which will not weld. Blisters, flaws, 
&c,, are caused by imperfect welding 
at too low a heat, or by the iron not 
being properly worked, but do not 
always indicate an inferior quality. 
In general, good iron is readily heated, 
is soft under the hammer, and throws 
out but few sparks when taken from 
the fire. 

Bar Shot—Consist of two solid 
hemispheres connected by a bar. They 
are now no longer used in the service, 

Barb—The reflected points of the 
head of an arrow. The armour for 
horses was formerly go called. 

Barometer — This well-known 
instrument was invented by Torricelli 
for measuring the weight of the atmo- 
sphere, or its pressure on the surface of 
the globe. 





The following, extracted from Weale’s 
Dictionary, will explain the principle 
on which the barometer is made :—~“ It 
is well known that it is owing to 
the atmospheric pressure that water 
rises in a common pump after the 
air has been drawn from the barrel, 
but that the height to which it can be 
raised by this means is limited, and 
does not exceed 30 feet; a little more, 
therefore, than 30 feet balances the 
atmosphere. Mercury being 12 times 
heavier than water, about 30 inches of 
mercury will also counterpoise the 
atmosphere.” 

“The principle of the barometer is 
simple. If a tube, about 3 feet long, 
closed at one end, and open at the 
other, be filled with mercury, and with 
the open end stopped by a finger, this 
tube be reversed, and placed upright 
in a cnp partly filled with the same 
liqnid, the mercury in the tube in or- 
dinary states of the weather will 
descend to 30 inches, measured from 
the surface of the fluid in the cup, and 
not much lower, The mercury is sus- 
tained in the tube by the pressure of 
the atmosphere on the surface of the 
fluid in the cup. Such a tube and cup 
so filled, would, in fact, be a baro- 
meter; and if a movable index were 
added to it, this simple instrument 
wonld indicate the changes which take 
place in the atmospheric pressure.” 

“When observations are made on 
land, above the level of the sea, a cor- 
rection is required for altitude, since the 
weight of the atmosphere diminishes 
as we ascend. It is owing to this that 
we are enabled to determine the height 
of mountains by barometers.” 

“The cause of the oscillations of 
the barometer in a gale of wind was 
first explained by the late Mr. Redfield 
of New York. A quantity of fluid 
in a cup, put in a rapid circular 
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motion, gives a representation of the 
form of that portion of the atmos- 
phere which is within the limits of 
a storm. <A whirlwind which scts 
an extended portion of the atmosphere 
ina state of rapid revolution, dimi- 
nishes the pressure over a correspond- 
ing portion of the carth’s surface, and 
most of all at the centre of the whirl, 
where the depth of the compressing 
column of air will be ieast.” 

Barracks—tThe name is said to 
be derived from the Spanish “ barraca.” 
They are buildings erected by Govern- 
ment for the lodgment of troops. Bar- 
racks in England, where the ground 
is sufficiently spacious, are made to 
enclose a large area, for the purpose of 
exercise and drill; but in India, ex- 
cept in a few stations, the barracks are 
detached houses, either built in line or 
inechelon. The latter is considered 
the most desirable position, as it ad- 
mits of the air circulating freely among 
all the buildings. 

Barrel, Gun—The cylinder of 
&@ gun ; more generally applied to small 


arms, the manufacture of the barrels” 


of which oftentimes forms a distinct 
trade to other parts of the gun, the 
barrel being made by different hands, 
and sometimes in different establish- 
aments, Each barrel, after manufacture, 
has to be tested, and must receive the 
Tower mark of its haying stood the 
necessary proof, 

Barrel, Piering—A term ap- 
plied to the construction of bridges 
for military purposes with casks or 
barrels, when no pontoons or boats 
can be obtained. 

Barrels,'Powder—The barrels 
in which gunpowder is packed. ‘They 
are of different sizes, viz., 100-lb., 50-Ib., 
and 25-lb. barrel, Also the bouge bar- 
rel, which is of smaller dimensions 
than the 100-1b. barrel, and intended 





to be used, not for storage, but for 
holding loose powder or cartridges in 
a standing battery. Barrels are com- 
posed of heads and staves, and are made 
by hand, in India, of teak wood, and 
bound round with four copper hoops. In 
England, powder barrels are made. by 
machinery, and usually of American 
oak, bound round with four copper 
hoops and fonr ash hoops. The 100-Ib. 
barrel is specially the barrel for pack- 
ing powder in. The smaller sized 
barrels are used for carrying aboat 
mealed powder in powder honses, and 
for the storage of saltpetre and sul: 
phor. The quarter size or 25-lb, 
barrel is used for packing small arm 
ammunition in. The bouge barrel is 
distinguished from the rest by having 
a leather bag attached to it, fixed on 
the outside of the barrel, under the 
second hoop, The word “bouge” or 
“budge” is corrupted from the old word 
bouget, a leather bag. All spare and 
empty barrels are returned to the Gun- 
powder Agencies, when no longer re- 
quired in arsenals, to be repaired and 
set up afresh, 

The following are the dimensions of 
the 100-Ib. Indian powder barrel : 


Diameter of bulge - 16 inches, 
» 9» bead ~4 oy 
Length of staves - 20 


Thickuess of ditto at head 1 inch. 
” bulge § 
Diameter of bung-hole .. 
Weight . 34 Ibs, 
Contents on 100 to 112 lbs 
in cubic inches... 3180 
The weight of a new barrel complete 
is from 35 to 40 Ibs., and measures 4-08 
cubic feet. The price is about £ 0-16-6. 


The dimensions of English barrels 
are as follow :— 


” 


. 15 inches. 


Inehes. 
Ibs, 100 Barrel 15 x 17 
» 50. 


Wt. when full. 
x21 Ibs, 130 
12k « 13h x 17 68 
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departments, 
Barricade—tThe term is derived 
. from “ Barrique,” in allusion to the 
defences of the streets of Paris during 
the disturbances of the League. The 
barricade of a town is formed from 
any materials, stores, &c., available at 
the moment, such as palisading, made 
musket proof by sandbags, chevaux- 
de-frise, carts, wagons, iron railing, 
barrels, hampers, or sacks filled with 
earth to form a parapet ; the object of 
the barricade being not only as a pro- 
tection to people behind it, but to close 
up openings, streets, &c, 

Barriers — In fortification, are 
strong gates, so placed as to defend 
the entrance of a passage into a forti- 
fied place. 

Baryta (BaO)—A compound of 
oxygen and the metal barium possess- 
ing alkaline propertics, Chloride of 
barium is used as a re-agent to preci- 
pitate the sulphates in testing saltpetre. 
—Vide Chloride of Barium. 

Base Line,—In military tactics, 
signifies the line on which all the 
magazines and means of supply of an 
army are established. It also means 
the line on which troops in column 
move, In surveying, it is the line on 
which a series’ of triangles are con- 
structed for the purpose of deter- 
mining tho position of objects and 
places. 

Base of Operations,—In mi- 
litary art, means the original line on 
which an army forms, whether it be the 
frontier of a country, river, or any safe 
position from which an army takes the 
field to invade an enemy’s country. In 
case of retreat, the base of operations 
should be kept open to fall back upon. 
If acting on the defensive, the position 
must be such as to prevent the enemy 






Barrels, Stove—For use in’ 
*+, carrying’ powder in manofacturing 
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breaking'the line and forcing the army 
away from its base. 

Base Ring—In smotth-bored 
ordnance, the ring which encircles the 
breech, connected with the body of the 
gun by a concave moulding, termed the 
base ring ogee. 

Basil—Tanned sheep-skin, used by 
saddlers and book-binders. 

Basiliske—A large-bored gun of 
great weight, used in the 16th century. 

Basket—The name given to the 
leather guard round the handle of fen- 
cing or single-sticks, The leather of 
condemned pouches is often applied to 
this purpose. 

Basket Hilt—The hit of n 
sword, so made as to contain and guard 
the whole hand. 

Bassoolah~—~A small hand adze, 
known as the “Indian adze,” for pre- 
paring turnery woods. 

Bastion—In fortification, a work 
gencrally constructed at the salient an- 
gle of the polygon, consisting of two 
faces and two flanks, The leading 
principle in the construction of a bas- 
tion is, that every part of it should be 
defended by the flanking fire of some 
other part of the works. It is com- 
posed of a large mass of earth excavated 
from the ditch, and reveted towards 
the country with masonry. Bastions 
are of two kinds, full and empty. A 
full bastion is, when its interior sur- 
face is on a level with the rampart. 
An empty bastion, when the interior 
ground is lower than the rampart, 

Bat-horses — Are baggage 
horses belonging to officers when on 
service, 

Bat-men — Were originally ser- 
vants hired in war time to take care 
of the horses belonging to a train of 
Artillery, Battery, Baggage, &c. Men 
who are excused regimental duty for 
the specific purpose of attending to the 





horses belonging. to thgir officers are 
called bat-men. - s 
Batdrdeau—lIn fortification, a 
wall, 7 or 8 feet thick, which crosses 
the ditch at the salient angle of the 
bastion ; there is a sluice in the mid- 
dle and a turret upon the top, to pre- 
yent persons crossing ; for field works 
it is composed of piles, planks, &c. 
Bath, Order of the—As ex- 
plained in Brande’s Dictionary, a Bri- 
tish Order of knighthood. On the day 
of his coronation, Henry IV. confer- 
red the dignity of knighthood on 
forty-six esquires, who had watched 
during the previous night, and bathed 
themselves in pursuance of a very an- 
cient custom derived from the usages 
of the Franks. Tho custom of making 
knights under the circumstances men- 
tioned was discontinued after the 
coronation of Charles IL. but George 
IL. re-instituted the Order. It con- 
sists of three classes, G.C.B., K.C.B., 
and C. B. The Order is now extended 
to civil as well as military men. 
Baton—A truncheon or staff con- 
ferred upon Field Marshals as a sym- 
bol of authority. 
Batta—An Indian term, implying 
field allowances granted to troops in 
India in addition to their regimental 


pay. 

Battalion—A body of infantry 
of the maximum strength to be effi- 
ciently handled and commanded in ac- 
tion by one officer. The strength of 
battalions varies in different armies. 
In the British Service it rarely exceeds 
a thousand men, and is commanded by 
a Lientenant-Colonel. 

Batten—in carpentry, a scantling 
of wood from two to four inches broad, 
and about one inch thick, commonly 
used to strengthen articles, such as 
boxes, &c. 

Batter—In the operations of a 
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- a 
siege, to fire continuously at a revet- 
ment with the object of breaching.+ 

Batter—In fortification, the back~ 
ward slope of a revetment or retaining 
wall, ey ts 

Batter-head—tThe flesh of a 
drum on which the drammer applies 
his stick. ; 

Battering-Ram—Of all the 
ancient offensive weapons, none were so 
efficacions as the “ battering-ram.” It 
consisted of s long pole or spar, head- 
ed with a huge mass of iron or brass, 
usually shaped like the head of an 
animal, from which its name was de- 
rived. The spar was sometimes mount- 
ed on wheels, but more frequently 
suspended by cords from a triangle of 
stout beams. In either case, the inten- 
tion was to impel it violently forward 
against an opposing wall, not with the 
view of penetrating the mass, or even 
of dislodging a portion by its imme- 
diate shock, but to generate a vibration, 
which, continually repeated, would 
shake the strongest walls to their found-- 
ation, and eyentually bring them 
down, 

Battery—Signifies, 1st, General- 
ly; any number of guns grouped 
and. in position for action. 2nd, 
Specially ; the unit of- an artillery 
command, as a battalion is of infantry, 
or’a squadron of cavalry, 8rd, any 
work, permanent or temporary, consi- 
dered merely as a porition for a group 
of guns. Movable batteries are divided 
into two classes, Siege and Field. The 
number of guns composing a siege 
battery, or,as it is commonly called, a 
siege train, depends on the service it is 
likely. to be engaged in, and all that 
has been laid down on the subject: has 
been the minimum or unit strength of 
which a train should be formed, which 
can be multiplied or increased accord- 
ing to cireumstances. The proportion, 
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however, that the several natures of 
ordnance should bear to each other in a 
siege train has been fixed, and will be 
found under the head of Siege Artillery. 
This has reference tosmooth-bored ord- 
nance, the proportion having been laid 
down before rifled guns were intro- 
duced. But since the introduction of 
rifled ordnance, the proportion of guns 
differs, andthe constitution of the train 
has been altered. 

Batteries of Field Artillery arc com- 
posed, at present, either of 12-Pr. or 
9-Pr, rifled B. L. guns, of six guns 
each, which are to be replaced by the 
new bronze M. L. gun of 8 cwt. for 
the Horse Artillery, and by a heavier 
gun for the Field Batteries,—at least 
this is under contemplation—the 8 ewt. 
gun, or 9-Pr., being considered too light 
for any but Horse Artillery purposes, 
Under the head of Field Artillery is 
included Mountain Batteries, composed 
chiefly of 7-Pr. rifled guns. 

Under the third head, viz., Perma- 
nent or Temporary Batteries, there are 
four descriptions, viz., cavalier, elevated, 
sunken, and half-sunken batteries. A 
cavalier battery has its platform for the 
gun carriage above the level of the 
ground, and is very rarely used. An 
elevated battery has tho platform on 
the level of the ground. A sunken 
battery is excavated below the ground 
line, so that the gun can range just 
above it, A half-sunken battery has 
both an interior and exterior excava- 
tion to furnish earth for the parapet. 

Battle—An action in which the 
forces of two contending armies are 
engpged for the accomplishment of 
some great object. The order of battle 
is the manner in which troops are 
drawn up before the attack is made, 
and varies with different nations. It 
should, however, possess the inherent 
qualities of mobility and solidity. To 
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attain these two objects, troops which 
are to remain on the defensive should 
be partly deployed, partly in column, 
as the allied army was at Waterloo. 
Bat the corps destined to attack a de- 
cisive point, should-be disposed in 
two lines of battalions formed into co- 
Tumns, 

Battles again, whether offensive or 
defensive, are reducible to three orders, 
each subject to some modifications :—~ 

1st—The simple parallel order, or 
that where the hostile forces face each 
other in parallel lines, to advance or 
receive the attack, 

2nd.—Where no other combinations 
are practicable, there is the second. 
order, or that with parallel lines rein- 
forced upon one extremity, To this 
class most of the great victories of 
ancient and modern times may be 
ascribed ; for although it is not the 
most perfect in theory, it is the most 
constantly applicable in practice. 

Srd,—The oblique order of battle is 
the third and the best class of tactical 
dispositions ; but in the application, 
great simplicity of combination is ne- 
cessary, and great prudence in the exe- 
cution, Against a maneuvring army 
well commanded, it will always be 
difficult to apply it; but when pro- 
duced, the effect is instantaneous and 
decisive ; it is the triumph of disci- 
pline and of grand manceuvre. 

Battle-axe—aA military weapon, 
not now in use, but employed from 
the earliest times, by the Gauls 


especially. In our own country, in——-— 


former days, it was greatly used. The 
Lochaber-axe is well known as having 
been a formidable weapon in the hands ~ 
of the Scottish Highlander, ~ 
Battlements are the inden- 
tures in the top of old castles and forti- 
fied walls, or other buildings, in the 
form of embrasures, for the greater 
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convenience of firing or 
through. 

Baume’s Fluax—Consisis of 3 
parts of nitre, 1 part of sulphur, and 
1 part of sawdust, as given in Abel 
and Bloxam’s Hand-book of Chemis- 
try. This fiux is capable of in- 
ducing the fusion of different metals, 
partly on account of the heat evolved 
by its deflagration, and partly because 
it converts a portion of the metal into 
a more fusible sulphide, 

Bayonet—A short sword or tri- 
apgular-shaped dagger, fitted on to the 
muzzle of a firelock; in this position 
the bayonet gives the soldier increased 
means of offence and defence. The 
name is said to be derived from the 

- town of Bayonne in France, where it 
was first invented. The original bayo- 
net was nothing more than a blade of 
steel fastened to a helve of wood, 
which was thrust into the barrel; by 
this means the musket could neither 
be loaded nor fired conveniently ; 
to remedy this, an elbow and socket 
were given to it, and hence the present 
mode of attaching the bayonet. The 
blade is made of steel, 

Beak Iron—A conical pointed 
piece of metal projecting from the 
common smith’s anyil, and on which 
the blacksmith bends his metal into 
avy curved or ring-shaped form, 

Beak fron, Brazier’s — A 
conical point of metal attached to the 
anvil, similar to the smith’s “beak 

_ tron.” 

Beak fron, Cooper’s—A T- 
shaped block of iron, having two per- 
forations on its surface, for punching 
holes in the copper hoops of barrels. 

Beaker — A precipitating vessel 
made of glass, having 2 small beak or 
spout. It is used in chemical operations. 

Beam —A horizontal picce of iron 
or timber, used to resist a force or 
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weight; a8 a tic-beam, when it acts 
as a string or chain, by its tension; as 
a collar beam, when it acts by com- 
pression; as a bressummer, when it 
resists a transverse insisting weight. 

Beam-—lIn steam engines, a large 
lever turning upon a centre, and form- 
ing the medium of communication 
between the piston rod and the crank 
shaft. ° 

Beam Carriage—In artillery, 
that part of the gun-carriage included 
between the breast and trail point. In 
field carriages, the beam is formed of 
a solid block, if timber of sufficient 
scantling can be obtained ; but if not 
procurable, it is formed of two pieces 
tabled one into the other. Formerly, 
light field carriages consisted of two 
brackets fastened together by tran- 
soms ; but this form, though it pos- 
sessed strength, was found, it is stated, 
to be awkward and uuhandy for quick 
maneuvring ; the block trail, there- 
fore, was substituted for all light field 
carriages, and has been also adopted 
for certain siege carriages, 

Since the introduction of the Indian 
field gun, the bracket pattern has been © 
re-introduced into the service in the 
carriage adapted to this gun, 

Beam Scale — Is a simple 
lever, the arms of which are equal. 
At the end of each arm a scale board 
is suspended by chains. Scales of this 
nature are used for weighing stores of 
every description, and are supplicd by 
arsenals to the different departments 
of the army. The mode of eliminat- 
ing the error in scales is, to place the 
body in one scale and counterpoise it 
by weights in the opposite scale ; then 
remove the body aud replace it by 
known weights, until the equilibrium is 
restored. The sum of the latter weights 
will be that of the body required. 

Bearing—In carpentry, the clear 
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distance between the supports of a 
beam. 

Bearing — In machinery, that 
part of a shaft or spindle which is in 
contact with the supports. 

Bearing—In surveying, the direc- 
tion of an object with reference to any 
meridian line, or the angle formed at 
the point of observation between the 
Meridian line (gencrally the magne- 
tic) and the object. 

Bearers, Shot— For carrying 
hot shot from the furnace to the gun. 
They are made of wrought-iron, and 
have three havdles, The namc is also 
given to rings of iron, used for paint- 
ing spherical projectiles ; they are 
somewhat less than the diameter of 
the projectile, and have handles attach- 
ed to them. Under the name of “ shot 
bearers” are implements used for lifting 
the heavior natures of rifled projectiles. 

Bed—In artillery, the frame or 
rest on which a mortar is placed and 
fired from. Beds are to mortars what 
carriages are to guns. They are made 
of iron for the larger sized mortars,— 
viz., the 13, 10, and 8-inch land service; 
and of wood for the smaller,—viz., the 
5} and 44-inch, The larger mortars 
are elevated by means of quoins, the 
smaller by an elevating screw. The 
13, 10, and 8-inch mortars in the 
Home Service are furnished with tra- 
velling carriages, and are thus described 
in the Manual of Field Service, 3rd 
Edition :— 

“These carriages consist of a bed 
of elm and oak, which is mounted upon 
wheels, The 13-inch mortar carriage 
has an ordinary sized limber on 5-feet 
wheels, the same as is supplied with 
the new block trail carriage for the 
32-Pr. siege guns. It carries no am- 
munition, The 10 and 8-inch mortar 
carriages have the limber carts (a mo- 
dified trench cart); the same cart serves 


“for both. When the mortar is to. be 








used, the wheels are removed, and the 
mortar and bed are placed on a plat- 
form.” An ingenious contrivance was 
applied, some years ago, by the late Cap-. , 
tain Machell, of the Bengal Artillery, 
to the common platform cart, whereby 
an 8-inch mortar could be placed on its 
travelling cart by four men. It con- 
sisted of a capstan fitted to the head of 
the cart, and worked by handspikes. 

Beech-wood—Only one species 
(Fagus sylvatica) is common to Eu- 
rope. In England, the Buckingham- 
shire and Sussex beech is esteemed 
the best. The colour is whitish brown, 
of a uniform -texture and closeness. 
At is considered to be almost chemi- * 
cally free from foreign matters. It is’ 
used in the manufacture of fuzes, and 
no wood has yet been found in India 
equal to it for that purpose, It is va- 
Inable for wooden types in printing, 
English powder barrels aro sometimes 
made of this wood. 

Beegah -- An Indian term. 


A 


. Measure of land. 


One beegah=20 cottahs, 

One cottah, or 16 chuttacks=720 
sq. ft, 

Bees’-wax— Vide Wax. 

Bell-metal— Vide Alloys. 

Belligerent — Waging war. 
Hence any two or more countries at 
war with cach other are termed belli- 
gerents. 

Bellows—Are of four sizes—large, 
medium, small, and the double-hand .. 
bellows. The larger kinds are used 
for the standing forges in arsenal 
workshops, and the hand bellows for 
light work. Each field battery has a 
forge cart attached to it, and to this 
is-fitted a small portable bellows about 


- the size of an arsenal ‘small bellows.” 


The principle of the bellows is this, 
that it attracts or draws in theair by 
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means of a valve, compresses it, and 
expelg it with great force through the 
nozzle. The large and medium bel- 
lows are formed of upper, middle, and 
lower boards, which are connected by 
strong leather ; the small bellows have 
only two boards. The valve is situated 
in the under-board of each, and there 
is also a valve in the intermediate 
boards of the large and medium size ; 
the object of this being to give a 
continued instead of an intermitting 
blast, as in small bellows. 

Belting—Straps used in driving 
machinery. They are made generally 
of buffalo hide, as it is stronger and 
more durable than any other hide. 
There is a belting used for machinery 
in England which is made from the 
best flax yarn, invented by Messrs. 
G. Spill and Co., woven into one solid 
substance, and saturated with a com- 

* pound to consolidate it. Very good 
belting is made at the Government 
Tanuery, Cawnpore, in the North-West _ 
Provinces of India. 

Ben or Ven Teak—(Lager- 
stremia microcarpa). A tree which 
grows in the Annamallay forests in 
Southern India. It is not so strong or 
durable as teak. It is used in arsenal 
workshops in the Bombay Presidency 
for packing cases, treasure boxes, and 
other common purposes. 

Bench, Vice—Is thus defined by 
Haltzepffel :— An implement for fix- 

ing or firmly securing work that has to 

‘be subjected to the action of the file, and 

which is known as the ‘smith’s bench 
vice’ or ‘tail vice.” The ordinary tail 
vices, or standing vices, are secured to 
wooden benches or tripod stands, of 
cast-iron. The table vice, which is 
commonly used in workshops, is se- 
cured to the table by a clamp and screw 

which are armed with teeth to give a 

secure hold, but it is usual to glues 





small piece of wood on to the table to 

receive the teeth. It is necessary that 

the joints of vices should be exactly 

parallel, both with the edge of the 

bench and with the ground, in order 

that the position of the work may be 

clearly known. Common vices, from 

opening on a centre, or as a hinge, are 

objectionable ; for though the jaws are 

almost parallel when closed, wien 

opened widely, the radial position of. 
the jaws causes the lower edges alone 

to grasp the work; and as in addition 

the front jaw moves in a circular arc, 

a wide object, on being fixed, is neces- 

sarily thrown out of the horizontal into 

an inclipe position. The inconyeni- 

ences, as above alluded to, have been 

removed .by the vices opening on 

straight slides called parallel vices, be- . 
cause the surfaces of their jaws or 

chops, and also the bearings of their 

screws and nuts, always retain their 

parallelism: consequently, whether the 

work be wide or narrow, it is always 

firmly grasped by the chops, provided - 
the work be itself parallel.” 

Bendie—( Thespesia populnea). A 
wood known on the Bombay side of 
India, and used in the Gun-carriage 
Factory for spokes of wheels. 

Bengal Light—A blue light, 
composed of saltpetre, sulphuret of 
lead, and sulphur, remarkable for its 
clearness and brilliancy, and which can 
be seen for many miles. 

Berm — In fortification, a level 
narrow space a few feet wide, (depend- 
ing on the nature of the soil) between 
the foot of the parapet and the scarp 
of the ditch, to prevent the mass of 
earth, of which the parapet is made, 
from sliding into the ditch. In firm 
soils, the berm may be only from 18 
inches to 2 feet wide, but in marshy 
soils may require to be as wide as 
6 feet. 
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Besiege—To attack or invest a 
place. 

Besieged—Those attacked when 
shut up within a fortress. 

Besleger—The attacking party. 

Beton—The French name for 
concrete which is used under water. 

Bevel Gear—In mechanics, de- 
notes a species of wheel-work, where the 
axis or shaft of the leader, or driver, 
forms an angle with the axis or shaft of 
the follower to be driven. In practice, 
it is requisite to have finite and sensible 
teeth in bevel gear. These are made simi- 
larly to those of spur gear, except that 
in the latter they are parallel, while in 
bevel gear they diminish in length and 
thickness in approaching the apex of 
the cone; the teeth are of any breadth, 
according to the strength required. 

Bevel Wheel—A wheel having 
teeth formed so as to work at an angle 
either greater or less than half a right 
angle. 

Bevelled Handspike — A 
haudspike the end of which is sloped 
off at an obtuse angle. 

Bheestie—An Indian term for 
a water-carrier. Bheesties are attach- 
ed to all regiments in India, whether in 
barracks or on the march. The word 
“ pheestie” is derived from the Per- 
sian behisht, heaven, or delight, with 
reference to the satisfying qualities of 
water to the thirsty man. 

Bibulous Paper—Blotting pa- 
per, or paper which has the property 
of drinking in or absorbing moisture. 
Swedish bibulous paper is the best for 
chemical filters. 

Bickford’s Patent Fuze— 
Vide Fuze. 

Bight—The double part of a rope 
when it is folded, in contradistinction 
to the ends, ‘ 

Bildar—aA name given to a cer- 
tain class of natives in India, who are 





entertained as a part of the establish- 
ment of a camp or of a siege train on 
the march, for the purpose of clearing 
the camp or roads of filth and dirt, or 
eutting down brashwood in and around 
the camp. 

Bill-hook—An intrenching tool 
used for cutting down and clearing 
jungle, branches of trees, stuff for 
gabions, fascines, &¢. 

Billeting—The temporary quar- 
tering of officers and soldiers in the 
houses of the inhabitants of any town or 
village. The Articles of War detail the 
houses upon which this duty is imposed. 

Billets—Timber in logs, or in the 
rough. 

Bit, Boring — An instrument 
used in boring out the interior of ord- 
nance. In this bit the parallel shaft 
of the boring bar slides accurately in 
@ groove, exactly parallel with the 
bore of the gun; the cutting blade is 
a small piece of steel affixed to the 
send of the half round block, which is 
either entirely of iron or partly of 
wood, and the cnt is advanced by a 
rack and pinion movement, actuated 
either by the descent of a constant - 
weight, or by a self-acting motion de~ 
rived from the prime mover. For ia&k- 
ing the spherical, parabolical, or other 
termination to the bore, cutters of cor- 
responding forms are fixed to the bar. 

Bit, Bridoon—The snaffle and 
rein of a military bridle, which acts 
independently of the bit, at the plea- . 
sure of the rider. It is the pattern bit 
used in the artillery. ‘This bit has 
been fitted with one ring, two links, 
and a spring hook on each side, instead 
of #.s and links as hitherto. 

Bit, Curb—Two kinds are used in 
the service, one for the mounted non- 
commissioned officers and detachments 
of artillery, the other for the harness 
bridle. 3 
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Bit, Spirat—A gun implement 
used for clearing the vents of ordnance 
when choked, after the gun drift has 
failed to do so. 

: Bits, Bouching—Instramenis 
used for boring a hole in the vent field 
of bronze guns, to receive the copper 
plug, or bouch, through which the vent 
is afterwards drilled. 

Bits,Centre,or Centre Bits 
—Steel tools of different shapes made 
to fit into a bent handle; something 
like the letter G, which, acting asa 
lever, allows of the tool being turned 
round and round by oné hand, while 
with the other, the workman holds the 
top of the handle steady and vertically 
over the point of the tool. Some of 
the bits or tools are for eutting out 
cylindrical holes, and are shaped at the 
cutting edge like a chisel, with a small 
point projecting from the centre of 
the edge, on which the instrument 
tarns in the wood, and acts on the 
principle of « lathe. On each side of 
this point, the chisel edge is bent side- 
ways, in opposite directions, to allow 
of its ploughing up the wood before it 
with greater efficiency than it would 
do, if it were not so formed. 

Bitumen—A name for a number 
of inflammable substances, 
known under the names of naphtha, 
tnineral tar, asphalte, &c. 

"| Bituminous Coal—A coal 
which burns with a smoky flame,—such 
as Newcastle and similar kinds of coal, 

“In comparison with Anthracite coal, it 
~ “possesses asmaller quantity of carbon, 
and its heating qualities are less. 

Bivouac — From bis “double,” 
and the German wache “a guard.”,An 
army is said to bivouac, when it docs 
not encamp at night, but rests in the 
open air uncovered. 7 

Black Lead—A name given, but 
erroneously so, to graphite, Black 
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lead is found principally at Borradaile 
in Comberland, and is used largely in 
the manufacture of pencils. 

Blackwood — (Dalbergia lati- 
folia.) This tree grows in Southern 
India in the Annamallay Forest, andin 
other parts of India and Burmah. The 
wood is close-grained, strong, flexible, 
fibrous, durable, and of a deep purple 
colour. It is used in the Bombay Gun 
Carriage Agency for beams, cheeks, 
axlebeds, poles of field carriages, 

Blakeley Gun—Is built up of 
wrought-iron rings or hoops, shrunk 
around a cast-iron core. It is con- 
structed to load at the muzzle, thereby 
securing greater strength, and dispens- 
ing with all the questionable advan- 
tages claimed for breech-loading can- 
non. This gun has been largely in- 
troduced into the Spanish service, The 
sheli used in the Spanish service in 
connection with this piece is of cast- 
iron, with six buttons of zine arranged 
in two rows around the cylindrical part 
of the ball; these enter the grooves in 
the bore, and give the rotatory motion 
to theyprojectile, 

Blank Cartridge—A Cartridgo 
containing only powder, used for salut- 
ing and drill purposes. 

Blankets—Those used for horse 
blankets in India are, made in the 
country, and the best are manufactured 
in the Meerut district, on the Bengal 
side of India, 

Blasting—The rending of any 
mass of rock or masonry by means of 
some explosive force, such as gun- - 
powder or gun-cotton. When gun-pow- 
der is used, ‘a hole is bored into the 
rock or masonry, the diameter of which 
varies from one to six inches. This 
hole is charged with powder and well 
tamped. The shortest distance from the 
charge to the nearest surface of the rock 
or masonry work, is called “ the line of 
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Teast resistance,” and the charge is cal- 
culated with reference to it, and to the 
distance apart of the blasts. When blasts 
are arranged at two-line intervals, that 
is, are twice as far apart as the length 
of the line of the “line of least resist- 
ance,” the charge varies from about 
} to 4 the cube of the “line of least 
resistance.” But the nature of the 
material to be blasted has of course 
considerable influence on the size of 
the charges, and no absolute rules can 
be laid down on the subject, The tools 
used in blasting are the jumper, which 
is a long iron crow-bar, with a swell 
in the middle, and the borer and ham- 
mer, There is also a tamping bar and 
needle required—these are of copper. 
When the hole has been bored, and 
the charge lodged, the tamping needle 
is inserted in the hole, and the process 
of tamping commenced ; this is eftect~ 
ed by ramming home clay and the 
chips that have been taken out of the 
blast hole, by means of the tamping 
bar. The latter has a groove init, in 
which the needle fits, so as to remain 
undisturbed while the tamping is going 
on, When this is finished, the needle 
is carefully extracted and the vent. 
thus left primed with powder, From 
this it will be seen that mining with 
gun-powder is a matter of much labor, 
whereas with gun-cotton, now much 
used for the purpose, not only is a much 
smaller charge in proportion required, 
but there is no necessity to bore so 
deeply. 

Slindage—A temporary bomb- 
proof or splinter-proof roofing, con- 
structed of timber and the like, to give 
cover to magazines, batteries, hospi- 
tala, &c. 

Blinds—Shatters of an embra- 
sure ; they are musket-proof, and ata 
siege, at the discretion of the officer 
commanding the artillery, are made up 


by the engineer department from mate- 
rials available on the spot. In the 
Crimea, coils of rope run round the 
chase of the gun were used, in addi- 
tion to the ordinary blind, to protect 
the gunners from the fire of rifle-men, 
when laying the gun. 

Blistered Steel — Malleable 
iron, subjected to the process of cement- 
ation, whereby the iron absorbs carbon. 
After being exposed for some days 
to the fire, the bars become covered 
with blisters, apparently from the ex- 
pansion of the minute bubbles of air 
within the metal, ‘hence its name, In 
this state it is not much used, except 
for welding to iron. By certain pro- 
cesses, it is made from this state either 
into shear or cast-steel. 

Block—When two or more pulleys 
are placed beside each other in the 
same sheaf and upon the same axis,- 
this combination of pulleys.is called a 
block. Two blocks are commonly used, 
at the same time: the one attached to 
a fixed point ; the other to the weight, 
and moving with it, All pulleys are 
encompassed by one common rope, 
passing from one block to another, one 
of the ends of the rope being attached: 
to one of the blocks, whilst the other 
is drawn by the power. By means of 
this system or combination of pulleys 
which is called a tackle— 


PR: W:: 1: number of parts of 
the cord passing over the movable 
block. 


Blockade—In a military sense, 
implies the surrounding of a place with 
different bodies of troops, who shut up 
the avenues on every side, and prevent 
ali ingress or egress. Paris, in the war 
of 1870, is an instance of this. The 
design of the blockade is cither to bom- 
bard the place, and so cause the besieged 
to surrender, or if bombardment is not 
resorted to, to oblige those who are shut 
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up in the town to consume all their pro- 
visions, and by that means to compel 
them to surrender for want of subsist- 
ence, 

Block-House—A small forti- 
fied barrack, frequently used as a keep 
or place of final defence in a field- 
work, 

Block, Tangent—A patch of 
metal in rear of the base ring of ord- 
nance, into which the tangent scale fits 
or slides. 

Block-Tin—Tin which has un- 
dergone refining, either by liquation 
or poling, when it is run into iron 
blocks, each weighing about 3 cwt. 
Tin thus treated is found to form in 
the melting basin three strata, of which 
the top stratum is most pare, the ‘bot- 
tom most impure, and the middle of 
average purity. The best qualities of 
this metal are the Banca, the Cornish, 
and the Spanish tin. 

Block-Trati—In artillery, that 
pattern of gun carriage, the trail of 
which is formed of one beam, or, two 
beams tabled one into the other. 

Bloomfield Gun — An ordi- 
nary cast-iron gun, with a charge of 
one-third the weight of the shot. It 
has from 1$ to + cwt. of metal to 
every 1 Ib. of shot, The 32-Pr. of 56 
ewt., and 24-Pr. of 50 ewt., are still in 
use. 3 

Blowing Charges—Used for 
different natures of common shells, 
and are a mixture of gun-powder and 
coal-dust, The object of using the 


‘=“btowing charge is when it is not desir- 


able or safe to burst the shell. 

Blue Lights—Used for signals. 
They are to a great extent superseded 
by the service signal lights. The com- 
position of blue lights consists of salt- 
petre 4 parts, sublimed sulphur 2 parts, 
red orpiment 1 part. 

Blueing—The art of imparting a 





blue colour to finished iron work or 
steel, such as gun locks, barrels, &c. 

Blues—One of the three mounted 
regiments of household troops. This 
regiment was originally raised at 
Oxford, and was commonly called the 
Oxford Bin », 

Blunderbuss — A large bored 
fire-arm, capable of holding a number 
of musket balls or slugs. The blun- 
derbuss is a weapon of the past, and 
scarcely ever scen now, 

Board, Regimental—Consists 
of a certain number of officers assembled 
by order of the commanding’ officer 
of a regiment, for the purpose of in- 
vestigating and reporting upon such 
matters as may legally be brought be- 
fore it. 

Bob-—The ball of a pendulum, 

Body—lIn a military sense, is a 
number of troops united under one 
commander, 

Body of the Place—In for- 
tification, the space enclosed by the 
enceinte or line of bastions and cur- 
tains. 

Boiler—An iron or copper vessel 
for containing water to which heat is 
applied for the generation of steam, 
Boilers vary in form and dimensions 
according to the purpose for which 
they are intended, The best boiler is 
that which, with the least cubical con- 
tent, gives the greatest heating surface, 

Boilers, Copper—The larger 
sizes of 1,000 and 500 gallons each, 
are used in boiling and evaporating 
saltpetre, and the smaller ones for a 
variety of purposes in saltpetre re- 
fineries, arsenals, and laboratories, 

Boilers, Fron—Used in mixing 
hot Iaboratory compositions. They 
are classed in arsfnals as large, medi- 
um, and small; the former holding 20 
gallons and upwards, the two latter, 
over 10 gallons cach. 
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Boiling Points of hi- 
quids—Are as follow: 








Sulpharic Ether «+. 100 deg. 
Alcohol... ay pect lZ6..45 
Water and essential Oils... 212 ,, 
Water saturated with salt 224, 
Nitric Acid... . 248 4, 
Phosphorus ignites at... 100 ,, 
Spirit of Turpentine —... 350 ,, 
Sulpur volatalises at ae. 180 4, 
Sulphuric Acid... ws. 640 ,, 
Mercary ... or ws» 655 4, 
Tallow melts at swear (92:55, 
Wax, white, at... woe 155 yy 
Wax, yellow, at... w. 149, 


Bollards—Large posts driven in 
the ground to which hawsers or cables 
of any sort can be made fast. They 
are recommended to be provided at the 
tops of ramps, or in narrow passages, 
and in masonry works, 

Bolster—A bicck of wood placed 
over the axletrecs of gun carriages, 
into which the tongue of the perch 
enters. Also the lower part of the 
cheek of a gun carriage. The iron collar 
in which a gun turns in the boring 
bench. The quoin or wooden bolster 
by which a mortar is raised in its bed. 

Bolt— Vide Canvas. 

Holts, Screw — Are either 
of wood, copper, or iron, the latter 
chiefly used in the manufacture of gun 
carriages, such as the cye, axle,transom, 
and centre bolts, of varying diameter in 
the stem; each having a square head, 
Bolts of this nature are made either of 
bar or bolt iron, by the process techni- 
eally termed “drawing down,” or 
« jumping” ; they may be made also by 
building up or welding. Screw bolts 
are secured to_the work they are 
intended for, by square or other shaped 
nats. 

Bomb-—A shell, or holiow cast-iron 
globe. General Cotty, in his Diction- 
ary of Artillery Terms, states they were 





first used at the siege of Rhodes in 
1522, 

Bomb-Proof—This term isgiven 
to the roofsof- certain military build- 
ings, which are formed soas to withstand 
the shock of heavy shot or shell falling 
onthem, Magazines for holding.gun- 
powder are generally made bomb-proof.. - 

Bombard-—lIn the early days of 
fire-arms, and after the introduction of 
gunpowder, all guns were called “ bom- 
bards” from which projectiles (stone) 
were propelled by gun-powder ; after- 
wards the name was changed to can- 
pon. 

Bombardier—The name given 
to the lowest rank of non-commissioned 
officers in the artillery. Bombardiers 
rank as corporals of cavalry and infan- 
try, vide Queen’s Regulations, Form- 
erly, in the French Army, the duty of 
the bombardier was to serve mortars 
and howitzers only, and a battalion’ in 
the French service consisted of four 
companies of bombardiers and fourteen 
of gunners, 7 

Bombardment — Assault of 
a place by means of shells and other 
incendiary missiles. The continentel 
war of 1870 affords a recent instance of 
bombardment, in that of Strasbourg, 
and other fortified towns in France. 
Great destruction to life and property 
must naturally be expected in the 
bombardment of a fortress, and which 
falls chiefly on the civilian portion 
of the inhabitants ; though it is usual 
before bombarding a town to give 
women and children the opportunity of 
quitting the place. History affords 
many instances, both in Europe and 
India, of the terrific effects of kom- 
bardment in the reduction of for- 
tresses. 

Bone Spavin—A bony tumour 
in horses where the head of the splint 
bone joins the shank. Inflammation 
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of the Tigemnenes of any of the small 
bones of the hock proceeding to bony 
tumour, classes as spavin. 

Boning Staff — A T- headed 
étaff, used in conjunction with a plum- 
met and line for taking short levels. 

Bonnet—In fortification, a small 
work, with two faces, placed before the 
salient or flanked angle of the ravelin, 
between the two tenaillons. 

Boom — An impediment drawn 
across the mouth of a river or harbour. 
It is formed generally of timber logs 
chained together, and anchored or 
otherwise secured, 

Booming —The report of distant 
guns, 

Booming out—In pontooning, 
the technical word of command to 
“ shove out a pier.” 

Boot-and-saddle—A parade 
call in the cavalry and artillery, sound- 
ed half an hour before the turn out. 

Borax—aA salt of great value as 
a flux, and used in arsenal workshops 
_for soldering purposes in melting brass, 
and also in casting brass when the metal 
is in a state of fusion, Native borax 
or tincal isfound in India, Thibet, 
Persia, and other countries. It is also 
manufactured in England from boracic 
acid with crystallized carbonate of soda. 

.Bore—In artillery, the hollow cy- 
linder of a piece of ordnance, measured 
from the muzzle to the breech. Shell 

.gaas, howitzers, and mortars, have a 
‘chamber at the bottom of the bore to 
receive the charge ; this is also included 
in thé length of thebore. In a piece 
of ordnance, the length of the bore 
should be such as to allow of the com- 
plete combustion of the whole charge. 
Tf the bore be not of sufficient length 
for this purpose, a considerable portion 
of the charge will be blown out uncon- 
samed. The length of the bore will, 
however, be limited by several practi- 











cal considerations, such as the weight 
and length of the piece, the space it 
will have to occupy, and whether the 
gun is rifled or’otherwise, &c. In al 
muzzle-loading rifled guns the ter- 
mination of the bore and of the grooves, 
respectively, are marked by two lines 
turned round the exterior of{the gun. 

Bored-up Guns— Vide Ream. 

Borers for Fuzes — Are of 
two kinds, termed ‘hook ” and ‘hand’ 
borers ; the former consists of a hook, 
into which the fuze is placed, anda 
shank which contains a female screw. 
The bit passes through the centre of 
the handle and male screw, and it is 
secured by a small screw which 
presses upon the bit. The length of 
the bit is so regulated, that, when 
placed in the handle, it will enter suffi- 
ciently far into the composition when 
screwed down to the shoulder. The 
hand borer is a simple instrament, and 
supplied to each gun, 

A new pattern hand gimlet borer has 
been sealed to govern manufacture 
for service with the 9-Pr, bronze rifled 
M. L. guns of 8 ewt. to be used instead 
of the hook Borer. 

Boring Machine—Boring is 
a branch of turning, only in the for- 
mer the tool is usually made to re- 
volve while the work is at rest. There 
are, however, exceptions to this, In 
boring light cannon, which are cast. 
solid, the gun is made to revolve, while 
the borer advances on a fixed axis ; or 
in heavy ordnance, the gun may be 
fixed while the cutter revolves. 

Boss—aA stud or ornament raised 
above the leather work of a cavalry- 
man’s horse trappings. The term is 
also applied to the projecting ends of 
metal wheels or edge rollers. 

Bothway’s Blocks—Two na- 
tures of these blocks have been intro- 


duced into the service, the 18 and 15- 
Piet 
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ineh:, They are each single, double and 
treblu blocks. These blocks are to saper- 
sede, in future issues to the land service, 
the ordinary common blocks of 18-inch 
and upwards. The existing store of 
iron gyn blocks is to be used up. Both- 
way’s blocks are made of the best Eng- 
lish elm ; in Indja of sissoo, which is a 
better wood ; the swivel, hooks, and 
shackles, of tpe best manufactured scrap 
iron—the straps and pins for sheaves, 
also connecting pins of the best S, C. 
iron, and the sheaves of gun metal. 

Bottles, Soda Water—Aro 

issued in India to European troops on 
the march, instead of wooden canteens, 
for holding drinking water. The bot- 
tles are covered with leather, and have 
a strap attached, by which the soldier 
can sling the bottle over his shoulder. 

Bottoms, Shot—The block of 
wood attached to sphorical shot or shell 
to steady them in their passage through 
the bore of the gun, and to keep the fuze 
in the axis of the bore when loading. 
They were fastened at one time by tin 
straps ; at another, with an adhesive 

~composition. These methods have 
been superseded by Colonel Boxer’s 
mode,—viz,, by attaching the bottom 
or sabot to the projectile, by means of 
a copper rivet driven through the 
centre of the wood into a small under- 
cut cavity in the shot ; the shape of the 
hole and the malleability of the metal 
causing the sabot to cleave most closely 
to the shot or shell. 

Bouche—Or rent piece in guns, 
is commonly made of pure copper, 
which has been well condensed by 
hammering, when cold, It is inserted 
into the vent field, after the piece has 
been turned, in the form of a screw. 
Bouches are fixed to all ordnance, 
and are of two kinds, the “through 
vent”’ and the “cone vent.” Bouches 
can be removed or renewed if necessary. 





~ 

Bounty—A sum of money, for- - 
merly given by Government on men 
enlisting into the army, This dona- 
tion is now withdrawn, probably in 
consequence of the improved condi- 
tion of the soldier, as compared with 
what it was some years ago. » The pay 
now in the army is doubtless sufficient, * 
with the increased comforts given to the 
soldier, to urge men to take to it as a 
profession without any other induce- 
ment. 

Colonel Burn, in his Naval and Mili- 
tary Dictionary, states that in the artil~ 
lery bounty was formerly given for 
each day that a gun or mortar re- 
mained in battery during a siege. 

Bow-—0One of the earliest arms or 
weapons we are acquainted with ; of 
equal, if not greater, antiquity than the © 
sling. ‘The first account we find fit: 
is in Genesis, chapter XXI, verse” 
20, when the law-giver, speaking of. 
Ishmael, says, “and God was with 
the lad ; and he grew, and dwelt in 
the wilderness, and became an archer.””* 

Bow, Cross—An ancient wea- 
pon of offence, in use in the 11th 
century, Philip IL, surnamed:.tte.” 
Conqueror, introduced cross-bows into’ 
France. -In his reign Richard, of: 
England was killed by a cross-bow at 
the siege of Chaluz. 

Bowline—In artillery, a very use- 
ful knot, known as the single, ranning, 
and double bowline knots, Thesingle 
bowline serves to throw over a post.to 
haul on, also to sling a barrel; the 
running bowline for securing pauline - 
on ammunition wagons ; and the double 
bowline, for slinging a cask. 

Bowsing Rope—A rope used in 
the artillery service for moving a 
weight by simply hauling upon it. 

Box, Nave—Theiron pipe or box 
which is introduced into the naves of 
all wheels, and in which the axle arm 
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works, The box was formerly made 
of gun metal. : 

Box, Sextant—A surveying in- 
strument, and which is equally port- 
able with the prismatic compass, 
forming, when shut up, a box about 
three inches in diameter, and an 
inch and a half deep. It measures the 
actual angle between any two objects to 
a single minute. 

Box, Store Siege—This box, 
in siege guns and howitzers, is carried 
between the cheeks of the carriage. In 
it are packed small stores, such as 
hammers, wrenches, eases, washers, &c. 
Tt can also be made availablo to convey 
ammunition from the magazine to the 
guns in battery. One is allowed for 
each gun and howitzer. 

Box-wood (Burus emarginatus) — 
A tree which grows in the south of 
Europe, also in the Himalaya moun- 
tains in the Kooloo district, and Ku- 
maon. It. is a valuable wood, of a 
yellowish color, close-grained, very 
hard, and heavy. Amongst its other 
uses is that of plugs for the Enfield 
rifle bullet. 

Boxes, Gun Ammunition— 
Are of infinite variety, every nature of 
gun and carriage, siege or field, having, 
it may be said, its own pattern box. As 
the name implies, these boxes are for 
the storage.and transport of ammani- 
tion, in time of peace or war. 

Boxes, Small Arm Ammu- 
mition—For holding all natures of 
ball cartridge. These boxes are order- 
ed for the future to be lined with tin. 

Brace, Carpenter's, with 
Bits —An instrument having a 
erank-formed shaft, used for giving 
motion to the various kinds of boring 
bits. It is made of wood or metal, 
and at the one extremity has a metal 
socket called the pad, with a taper 
square hole and a. spring catch, used 





for retaining the drills in the brace 
when they are withdrawn from the 
work; and at the other, it has a swi- 
velled head or shield, which is pressed 
forward horizontally by the chest of 
the workman, or, when used vertically, 
by the left hand, which is commonly 
placed against the forehead. Thé 
carpenter’s brace is sometimes fixed 
vertically with the power of revolving 
and of being depressed by a lever, in 
some respect like the smith’s press 
drill. 

Brackets — In ariillery, tho 
cheeks or sides of ordnance carriages, In 
field-gun carriages, the brackets consist 
of two strong blocks fitted very exact- 
ly to the block trail. 

Brad Awl or Nail-piercer 
—A short stcel wire, sharpened at the 
point into a flat chisel edge, and put 
into a plain turned handle. This 
edge being pushed into the wood, and 
the handle turned round, the tool di- 
vides the fibre and makes its way on 
the simple principle of a wedge, and 
does not cut away or remove any por- 
tion of the material. 

Bramah’s Hydrostatio 
Press—Vide Hydraulic Press, 

Brass—aAn alloy of copper and 
zinc, a name commonly given to bronze 
ordnance, but erroneotsly so. Brass 
in arsenals is confined to cast-brass, 
which is used for the repair of hinges, 
&c., and hammered brass, for soldering. 
—Vide Alloys, 

Breach—An opening effected by 
artillery or mine, in the walls and de- 
fences of a fortified place. A breach 
is practicable when a sufficient quantity 
of material has accumulated to render 
the ascent easy to the assailants, 

Breaching Batteries—Con- 
structed on the crowning of the glacis 
to breach the revetments, For the 
armament of breaching batteries, vide 
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Siege Artillery. Breaching batteries 
should fire about 20 rounds per hour 
on an average, with iron guns, and 12 
for bronze. The velocity with which 
shot should strike the work to be 
breached, should be less than what is 
given in usual practice, say from 1,000 
to 1,200 feet per second, as low velocity 
causes greater vibration to the mass 
intended to be brought down. The best 


method of forming a breach is, first to, 


cut the masonry or revetment in a hori- 
zontal direction, and then vertically, 
at such distances, as the strength of 
the masonry, &c., may require; the 
height of the horizontal cutting being 
about }rd the total height of the es- 
carp from the bottom, the length 
generally from 20 to 30 yards. Breach- 
ing batteries are placed at various dis- 
tances, depending on the nature of the 
attack, and of the ground on which 
these works are to be placed. They 
should be, as stated above, on the crest 
of the glacis, if practicable ; but as this 
cannot always be the case, they may 
be at any distance up to 600 yards, 
Breaking Ground—tIn mili- 
tary operations, the first opening of the 
earth to form entrenchments, as at the 
commencement of a siege. It applies. 
also to the striking of tents, and 
quitting the ground on which troops 
have been encamped. 
Breakiug-down—In the manu- 
facture of gunpowder, is the process 
the mill-charges undergo on leaving 
the incorporating mills, and again after 
the press-cake leaves the press. The 
machine to effect this operation, con- 
sists of two or more pairs of toothed 
gun-metal roliers, 2 hopper to contain 
the mill-cake, and an endless band to 
convey the cake to the hopper. Break- 
ing-down, after the powder leaves the 
incorporating milis, isnecessary in order 
that the meal may sit well in the press- 


ing trays, previous to being subjected 
to hydraulic pressure. ‘The necessity, - 
after it has been pressed, of breaking it 
down, is to admit of its passing easily 
through the granulating rollers. 

Breast-work — A hastily con-" 
structed parapet, thrown up as high 
as the breasts of the troops defending 
it. Vide Intrenchment. 

Breech of a Gun-—Isthe mass 
of solid metal included between the 
end of the bore and cascable neck fillet. 

Breech Bushes, Arm- 
strong Gun -— Rings screwed 
firmly into the end of the powder 
chamber by means of the facing im- 
plements, They have each an angular 
face, or seating, for the purpose of scal- 
ing the gun, in conjunction with a cor- 
responding face on the vent-piece, 
‘They are made of copper, with the ex- 
ception of those in the 110-Pr. gun, 
which are of wrought-iron. 

Breech-Loading Guns — 
As the name implies, are guns which 
are loaded by the insertion of the car- 
tridge and shot at the breech instead 
of at the muzzle. They were intro- © 
duced into the service some years ago 
by Sir W. Armstrong ; and the light 

-ertillery-of the British service are still 

armed with his breech-loading rifled 
guns. The system of breech-loading 
in the manufacture of guns has been 
abandoned in the British service, as it 
has been found that the heavy B. L. 
guns will not stand the large charges 
which it is necessary to give them, and 
in light ordnance no advantage is 
obtained in loading the gun at the 
breech. In the case of the Armstrong 
field guns, the breech-loading appara- 
tus is most liable to get out of order, 
and entails the expense of keeping 
up armourers for the efficient working 
of the piece, which is avoided in 
muzzle-loading guns, 
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if Breech-loading is no new invention ; 
many of the ancient cannon appear to 
have been loaded by removing a breech- 
part or chamber, inserting the charge at 
the breech, replacing the chamber, and 
securing it by wedging it behind. 
Breech-loading has been applied to 
sinall-arms with much success, as the 
Snider and Martini-Henry rifles attest. 
Breeching—Harness adapted to 
the wheel horses of gun carriages, near 
and off, for the purpose of facilitating 
the stopping of a gun in motion. 
Breechings, near and off, are strength- 
ened with a “lay” of leather. 
Brevet—From the French brevet; 
commission ; appointnent. It is also 
a rank in the army higher than that for 
which pay is received. 
Bridges—Military bridges are of 


several descriptions,—viz., bridges of | 


boats, pontoon bridges, bridges of 
casks, trestle bridges, raft bridges. The 
three first naturcs of bridges are most 
commonly used. Trestle bridges are 
chiefly applicable to rivers in hilly 
countries, where the three first-named 
bridges cannot be used. The raft bridge 
is the last expedient that should be 
adopted by an army in motion, as it 
has the lowest degree of buoyancy and 
general manageability. Tes merits are, 
that, at the expense of time, it can be 
constructed with less experienced work- 
men; it saves carriage, as it can be made 
of: any materials on or near the spot. In 
India, bridges of boats are generally 
formed from the boats of the country. 
They are united to cach other at # dis- 
tance of about 6 fect by ncans of ropes, 
and anchored; they are then connected 


by planks, and thus afford a safepassage | 


for troops. A pontoon and cask bridge 
issimilarly constructed. Vide Pontoons. 

Brigade—A brigade of troops 
may consist solely of either of the 
three arms, or of the three arms com- 





bined, commanded by a Brigadier-Gen- 
eral or Brigadier, 

Brigade Major — An officer 
appointed to aid the Brigadier in carry- 
ing out the duties of his brigade. 

Brigadier — A military officer 
whose rank is next above a Colonel. 
He exercises the command of a brigade 
of troops. In India, the rank of Bri- 
gadicr-Gencral is now given to officers 
commanding brigades. 

Broad Arrow—The ancient mark 
of Crown property. It is applied 
generally to ordnance, as well as to 
other articles which belong to the War 
Department. It was originally used 
only on Admiralty stores. 

Broadsword — A sword with 
a broad blade. It is only used by some 
Highland regiments, 

Bronze—Bronze is au aly of 
copper and tin in the proportion of 
88 to 92 per cent. of the former, and 
of 8 to 12 of the latter; but the 
amount of tin in bronze varies in dif- 
ferent countries. Bronze is used in 
casting guns, which are commonly, but 
erroneously, called “ brass cannon.” 

Browning Barrels — The 
Queen’s Regulations give the ingredi- 
ents for the browning of small arms, 
and the mode of applying the ingre- 
dients; but the following receipt, known 
as the Pimlico Receipt, has been found 
to succeed in the Indian Arsenals 
better than the one alluded to iu 
the Queen’s Regulations, The same 
materials, but in different proportions, 
will answer for the browning of Arm- 
stong guns. 

Pinlico Receipt. 


Acid, Nitric, by weight, Ibs. 0 1 14 
Spirits of Nitre ,, » O 4 8 

». » Wine ,, » 0 38 0 
Tinct. of Steel a » 0 5 4 
Viitriol, Blue s » O 0 12 
Rain Water 5 » 1 2 0 
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The foregoing is sufficient for 100 
Enfield rifle barrels. The vitriol is 
first dissolved in the water, after which 
the other ingredients are added. The 
liquid improves by keeping, but it 
should be kept in well-stoppered bot- 
tles. As it is very strong, it should be 
applied with a sponge held in the split 
end of a stick, and so lightly applied 
as not to run down the barrel. Too re- 
brown Enfield rifled barrels, remove the 
lower sight leaf and spring and take 
out the nipple ; proceed to remove the 
old browning with emery cloth, or an 
emery buff stick ; that effected, plug up 
the nipple Hole with a blind nipple, and 
the muzzle with a pin of deal-wood, 4 
inches of which should enter it and 
about 8 inches project to hold by; 
now coat with wet lime, which, when 
dry, fab off with dry lime, then brush 
and wipe with a clean rag ; the barrel 
being now clean, and perfectly free 
from grease, free the breech, so that, 
when its tail piece is rested in a cut 
made for the purpose in the scratch 
bench, the barrel will revolve at plea- 
sure, while the breech remains station- 
ary, and the browning on its tail piece 
be ‘preserved, 

Process to be pursued in Browning. 

Coat the barrels with the liquid and 
let them stand about an hour ; then 
coat them again, when they should be 
allowed to stand till dry, that is, till 
the rast flies off readily, then scratch 
card them. Repeat this process six 
times, the barrels being placed during 
the 3rd, 5th, and 6th stages in boiling 
water for five minutes, and then allow- 
ed to cool, when the scratch card 
should be again applied. At the 6th 
stage the barrels should be finished off, 
taking out the breech, sponging out 
and oiling the barrel. Then replace 
the breech, touching it with oil and 
wiping down the exterior of the barrel 





with an oil rag, The “nipple, should 
now be replaced, and the sight leaf and” 
spring lowered. F : ae 

Brunt—The troops .who: sustain 
the principal shock of the enemy in: 
action, are said to bear the brunt of the 
battle. : 

Buccaneers ~ Pirates who in- 
vaded the coasts of the West Indies 
and America during the seventeenth 
and eighteenth centuries. They were. 
composed chiefly of English and French 
adventurers, whose chief objects were 
war against the Spaniards and plunder 
of their ships and settlements, After 
the peace of Ryswick in 1697, they 
gradually disappeared from the seas. 

Buff—The leather from which sol- 
diers’ accoutrements are made, The 
following is the process pursued in its 
preparation :— 

Buff or “losh leather” is manufac- 
tured in India chiefly from the hide 
of the buffalo. The process of soften- 
ing, removing the huir, cleansing, &c., 
is precisely the same as that for comi- 
mon leather ( Vide Leather), until the 
“pelt? is ready for tanning, when it 
has tc be prepared for a process of oil- 
ing. This is done by carefully remov- 
ing or forcing off the upper grain of 
the hide, which renders both sides of 
it as nearly alike as possible. The 
hides are then subjected to the process 
of “ branning,” that is, steeping in fer- 
mented bran from 4 to 12hours, accord- 
ing to the atmosphere. They are then 
wrung out or scraped over, and sub- 
jected to the pulling mill or stocks for 
2 or 3 hours ; afterwards they are spread 
out and oiled, Cod oil is the best for this 
purpose. The oiling is repeated during 
the first three or four days until each 
hide has absorbed 3 of a gallon. For 
the following three weeks, the hides are 
subjected to alternate soaking and dry- 
ing, in which great care and attention 
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vig nae They are then exposed toa 
heating process, in hot-houses prepared 
expressly for the purpose, for two or 
three days, the heat not exceeding 130° 

Fahrenheit. Having arrived at this 
stage, the oil hag now to be extracted, 
which is effected by a solution of po- 
tassa, in mills constructed for this pur- 
pose. The buff is next carefully clean- 
ed from all alkaline matter by frequent 
washings, and each hide hung up se- 
parately to dry. The facing or sur- 
face is completed by rubbing both 
sides with pumice stone, and the buff 
is then in a fit state to be cut up into 
accoutrements, 

Buffalo—This animal is seldom 
used for military purposes. The natives 
of India, however, use the buffalo oc- 
casionally both as a beast of burden 
and for draft purposes. 

’ Buffers, Hydraulic — For 
checking the récoil of heavy guns. The 
Hydraulic Buffer consists of a wrought- 
iron cylinder, closed at one end, the 
other end fitted with a cap and stuffing 
box, through which a piston rod passes. 
The piston fits well into the cylinder, 
and is perforated with four small 
holes, the size of which varies with the 
size of the gun. The cylinder is filled 
with Rangoon vil or with water, enough 
-air apace being left to act as an clastic 
buffer, which takes off the violence 
of the first impact of the piston on 
the oil. The cylinder is firmly at- 
tached to the platform on which the 
carriage recoils, and the end of the 
piston-rod to the carriage itgelf ; so 
that on the discharge of the gun, the 
carriage drives the piston through 
the oil or water with great velocity, 
gradually bringing the gun and car- 
riage to rest in the required distance. 

Bulletin—Any official account 
which is given of public transactions. 

Bullets — Leaden balls, cither 








spherical or elongated, and fired from 
small arms. The service bullet used 
with the (Snider-Enfield) rifle is °55 in. 
in diameter : length, 1-055 to 1-075 in.; 
weight, 466 to 468 grains with clay plug. 

It isan elongated bullet, and receives, 
at its base, a small wooden or clay plug, 
which, on the piece being fired, expands 
the lead and causes the bullet to fit the 
base tightly and fill the grooves. 

The Martini-Ilenry bullet is 45 in. 
in diameter, and weighs 480 grains. 

Bullock—This animal is used in 
India for drawing heavy guns, am- 
munition, stores, &c. All carts are 
drawn by bullocks in Praia, whether 
in the ordnance or commissariat depart- 
ments. The bullock for military pur- 
poses is obtained from certain districts 
in the country, and is mach larger than 
the common species of this animal. 
The pace of the bullock is slow, rarely 
exceeding 2 or 24 miles an hour, "but 
he has much endurance, and can draw 
5 ewt. the usual length of march, 
without being distressed. 

Buntin or Bunting—A thin 
woollen cloth, from which naval and 
military flags are made. 

Burette—A graduated glass in- 
strument used in the chemical labora- 
tory, and in the assay office, for the 
purpose of dividing a given portion of 
any liquid into 100 or 1,000 equal parts. 

Iu the use of the burette much loss 
of time and risk of error are avoided ; 
and in the analysis of large quantities 
of saltpetre, such as is carried on in 
gunpowder factories, it is invaluable. 

Burns — As scalds and burns are 
not unfrequent in the laboratory, the 
following will be found a useful lini- 
ment :—~ 

Sweet Oil 8 parts, 

Harishorn 2s 1 part, 
or equal parts of linseed oi! and lime 
water, 
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Burr—Any roughness or uneven- 
ness observed in the barrels of guns 
after manufacture, or on balls which 
have been cast, or on the edge of tools 
when ground, or in wood-work when 
turned, caused -by the inequality in the 
fibres of the material, 

Bursting Charges — Are 
charges of powder placed in shells of all 
natures, in order that they may burst 
at the distance required. The charge 
is ignited by means of a fuze. 


There” 


is a variety of patterns of bursters in | 


the service, made of paper and serge. 
For the mogt part shells are filled by 
capacity, not measure, but there are 
certain exceptions. Vide Majendie’s 
Treatise on Ammunition. 

Busby—The head-dress worn by 
the Artillery and Tlussars in the Bri- 
tish Army. It consists of a tur hat, 
with a bag hanging from the top over 
the right shoulder. The bag, which is 
made of the same color as the facings 
of the regiment, appears to be of 
Hungarian origin, and intcuded to 
ward off a sword cut. 

Bushing or Bouching—The 
operation of fitting one piece of metal 
into another, which is generally bored 
for that purpose, in order to receive 
either a fresh aperture, such as the vent 
of a gun, or as in the case of a shell, to 
receive a fuze which does not fit the 
original fuze hole, 

Bushing Tents— This is resort- 
ed to when the soil will not hold well, 

_or in stormy, blowing weather. It is 
only necessary under these cirenm- 
stances to bush the main outer ropes of 
the tent, which is effected by burying, a 
sufficient depth in the gronnd, a strong 
bush at each angle of the tent, to 
which ropes are attached. 

Button — In artillery, the rear 
extremity of a gun, known as the 
eascable button. Itis an cllipse flat- 








tened in the direction of the axis of the 
piece. It is generally about one calibre 
in diameter. 

Buttresses or Counter- 
forts—Are solid constructions of 
masonry, raised at short and equal 
intervals on the interior side of the 
revetment of the ditch, to strengthen | 
and support it. 

Butts—Mounds of earth raised on 
military practice grounds behind tar- 
gets, for the purpose of stopping the 
onward course of shot, bullets, &c. 


Gable— Vide Rope. 

Cadastral—This term is derived 
from the French word cadrer, to square, 
and signifies a survey on a Jarge scale, 
such as has been adopted of late years 
on the Continent of Europe, and is 
now used in England in the Ordnance 
maps. The measurement corresponds 
so nearly to 25 inches to the mile, that 
it is usually spoken of as the 25-inch: ~ 
scale. It has the further advantage of 
bearing, within a very small fraction, 
the proportion of one inch to an acre, 
According to an article in. the EHiin- 
burgh Review, for October 1868, from 
which the above information is taken, 
a cadastral, as opposed to a topogta- 
phical map, may be defined to be one 
on which the objects represented agree, 
as to their relative positions and di- 
mensions, with the objects on the face 
of the country ; while a topographical 
map, dawn on a small scale, exagge- 
rates, for the sake of distinctness, the 
dimensions of houses, and the breadth 
of roads and streams, and is, owing 
to its smaller size, necessarily less cor- 
rect than a cadastral plan. 

Cadet—In military phraseology, 
a term given to students who are 
being educated at a military college 
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for the army. Cadets on passing their 
final examination receive commissions ; 
if educated at Woolwich, into the 


Artillery or Engineers; if at Sandhurst, ‘ 


into the Infantry. Cadets have been 
known to do duty, as such, with regi- 
ments, whilst awaiting their commis- 
sions. In the French language, the word 
cadet means a younger member of a 
family. 

Cadre —Litefally a frame. The 
skeleton or staff of a regiment ; list of 
officers, 

Caffin’s Machine — Is a ma- 
chine for filling cannon cartridges. 
As described by Captain Majendie, it 
consists of a gun-metal wheeled “ car- 
riage,” which receives two brass mea- 
sures, and travels up and down on gun- 
metal rails underneath a large wooden 
hopper. 

The hopper is for the reception of 
the powder from which the cartridges 
are to be filled ; the measures are for 
measuring the charge into the car- 
tridges. There is a hole in the bottom 
of the hopper, through which the 
powder flows into the measures as they 
are respectively brought under it ; and 
there are two holes, fitted with brass 
spouts, through which the measures, 
in their turn, discharge their contents 
dato the cartridges. 

“The. machine is so arranged that 
while one’measure is filling the other 
is emptying, aud by working the car- 
riage backwards and forwards—which 
is done by means of ropgs attached to 
‘a wooden treadle and worked by the 
feet—cartridges can be filled with great 
rapidity. (Vide Supplement.) 

Gaisson—In artillery, a tumbril 
or ammunition wagon. 

Cake, Mill—Gunpowder after 
it leaves the incorporating mill; its 
thickness in this form varies from 





gray colour, and, when broken, should . 
exhibit the same uniform appearance 
without presenting any sparkling or 
yellow specks ; should it do so, it is a 
sign that the ingredients have not 
been properly mixed or incorporated. 
After the mill-cake leaves the incor- 
porating mills, samples of it are tested 
“ for strengtlr” in a small epronvette. 

Cake, Press—Gunpowder after 

it has been subjected to hydraulic pres~ 

*sure. The R. L.G., L. G., and F. G. 
powders of the service receive a pres- 
sure of 70 tons, and the R,¥. G. of 
50 tons, to the square foot. 

Caked Gunpowtler — Gun- 
powder which has become lumpy from - 
having imbibed moisture. In this 
state little permanent good can be 
done to it by reeling and re-drying it, 
as it subsequently absorbs more mois- 
ture than it did before. It is ordered, 
therefore, that powder in this state 
shall not be re-stoved. 

Galibre—The diameter of the bore 
of a gun is its calibre. Guns are deno- 
minated according to the weight of 
their shot; siege howitzers, mortars, and 
shell guns in terms of their calibres, 
expressed in inches and- decimals ; 
thus a 24-Pr. gun, from its shot weigh- 
ing 24 pounds, is termed a 24-Pr. sand 
an 8-inch howitzer, or 8-inch moftar, 
from the diameter of its bore being of 
that size, is denominated an 8-inch 
howitzer or mortar. The latter appears” 
to be the more exact method of class-* 
ing ordnance, for the weight of shot, 
from the difficulty of casting them 
perfectly spherical, and the non-homo- 
geneity of the metal, can never be 
depended upon ; whereas, in thus giv- 
ing the size of the piece by measure- 
ment, the true diameter is expressed, 
The calibres of all rifled'guns, from the 
12-in. to the 7-in., the projectiles of. 


2 to} an inch. It is of a blackish | which are oblong, are expressed in 
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inches and pounds, but the smaller 
natures of rifled ordnance in pounds. 

Gall—In a military sense, applied 
to the assembling of troops. Thus :—A 
call to arms; roll cali; tattoo call. 
Also the sounds given by a bugle or 
a trampet are termed “calls.” 

Callipers—aAre gun implements 
of different natures. They are used 
for measuring the bores of ordnance, 
diameter of shot and shell, and in 
ascertaining the thickness of the metal « 
of spherical projectiles, &c. 

Caloric—An imaginary substance 
supposed to be diffused through all 
kinds of matter, and the sensible effect 
of which is heat. : 

Gam-—A contrivance in machinery 
for converting a rotatory into a reci- 
procating motion, On the breech cy- 
linder of the Armstrong gun a ring 
is fitted, to which cams are attached. 
This ring fits with its interior octa- | 
gonal figure with the exterior octa- 
gonal figure of the cyliuder. The | 
weighted lever, with a picce projecting, | 
works on the cylinder also; and on | 
the lever being worked round, the piece 
projecting catches the cams, and this 
screws home the breech screw, 

Camel—As a beast of burden the 
camel is uscd in certain parts of India | 
to carry the baggage of troops. The 
utility of camels for this service is con- 
fined to those parts of India where the 
climate is very dry. In a damp, marshy 
“country, they are useless. A camel can 
carry four-maunds, or 320 pounds, the 
usual length of a march, without being 
distressed. 

Gamera Lucida—An instru ! 
ment which enables any one without | 
the previous knowledge of drawing or | 
perspective, to delineate any object or | 
Jandscape on p&per, by simply tracing 
with a pencil the outline depicted on { 
the paper. . 





The instrument consists of a quad- 
rangolar prism of glass, which is 
mounted in a brass frame supported by _ 
a brass tube, capable of being lengthen- 
ed or shortened at pleasure, and which, 
accordingly, affects the size of the pic- 
ture. Fixed on the surface of the prism 
is-a thin block metal plate, having a 
small hole in it for the observer to look 
through. In taking a sketch, the ob- 
server will sec the pictare delineated on 
the paper, and at the same time he will 
see the point of his pencil, which he 
must carry along the line of the object 
to be traced. ‘The principle of the Ca- 
mera Lucida is to refract the rays of 
light coming from the object to be 
drawn to the eye of the observer, 
which, at the same time, is directed, as 
shown above, on to the paper through 
an orifice in the setting of the prism. 

Camera Obscura — A dark- 
ened chamber having an arrangement 
of lenses and mirrors for concentrating 
the rays of light from the surrounding 
objects, producing an image of them 
on a table prepared for the purpose 
inside. The photographic camera is 
ah adaptation of the above. 

Camoufiet — A small mine of 
about 10. Ibs. of powder, ‘sufficient to 
compress the earth all around it, with- 
out disturbing the surface of thé 
ground. It is sometimes formed in 
the wall or side of an enemy’s gallery, 
in order to blow in the earth, and to 
cut off the retreat of the miner. 

Camp — The whole extent of 
ground occupied by an army under 
canvas. Its breadth should not exceed 
the length of line oceupied by the 
troops, when drawn out in order of 
battle. With respect to the situation 
of camps, it isa general role that both 
wood and water be near at hand. 
Camps are either permanent or mov- 
able ; in the former case the troops live 
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in huts made of wood, as in the camps 
at Aldershot and Shorncliffe: and in 
the latter case under canvas, as at Col- 
chester. Artillery, in selecting a posi- 
tion for a camp, should gets near water 
as possible, with reference to the sup- 
ply required for the cattle attached to 
batteries. They should avoid pitch- 
ing their camp too near a village in 
ease of fire, and pitch always to the 
windward of it, if possible. High and 
dry ground should also be selected, 
and it is an axiom in selecting ground 
for an artillery camp, that there should 
be a clear space to its front. In stand- 
ing or movable camps, great attention 
should be paid to sanitary arrangements. 

It appears in the Prussian military 
system that Prussian encampments 

are always square in form, no matter 
what the number of troops on the 
ground. The camps are guarded by 
sentinels scattered on the fronts and 
wings from 30 to 40 paces from cach 
other, 

Campaign — A period duing 
which an army keeps the ficld and 
carries on a series of operations. 

Camphor—(Laurus Camphora). 
An exudation from the Indian laurel 
tree, having a. fragrant smell. It is 
chiefly found in China and Japan, aud 

in: appearance white and transparent, 
of a fight and highly inflammable na- 
tare, and, in consequence of its com- 
bustible powers, is used in fire-works, 

~ It is soluble in spirits of wine. Asa 
preservative to cloths of every kind 
agninst insects, it is a valuable sub- 
stance. 

Canister or Case Shot—Am- 
munition which is used for aJl uatares 
of ordnance. Itconsists of a number 
of cast-iron balls placed in a tin or 
sheet iron cylinder. The balls vary in 
weight and diameter, according to the 
nature of the ordnance for which they 





are intended. Canister is used in lien 
of grape shot, which was in general 
use some years ago, but is now nearly 
obsolete except in the navy. It is a 
question, in these days of long-range 
rifles, whether case shot, which may 
be said to be only effective at 500 
yards from rifled guns, will be so valn- 
able as it has hitherto been. Its value, 
with rifted guns, would appear to be 
in case of any sndden rush upon the 
gun, 

Cannon—The term cannon is de- 
rived from canna (a reed). The first 
cannon were called bombarda, from the 
great noise which the firing of them 
occasioned. They were nothing more 
than bars of iron, arranged in such a 
manner that their internal aspects 
should form a tube : the bars were not 
welded, but merely confined by hoops: 
On some occasions, expedients much 
less efficient than this have been had 
recourse to, cannon haying been made 
of coils of rope arranged in a tubular 
form, and even of leather or wood. 

Canteen — A regimental estab- 
lishment for the sapply of liquor to 


the soldier, Itis managed by a com- 
mittee of officers, Vide Queen’s Re- 
gulations. 


Cantonments—Whien troopsgre 
detached and quartered in different 
adjacent towns and villages, they are 
said to be placed in cantonments, In 
India, the permanent military stations 
are so termed. 

Canvas— A material made from 
hemp, and much used for artillery 
purposes, such as the covering of the 
seats of gun-carriages, caps for sponge 
heads, soldier’s bags, aprons for the 
vents of guns, paulins for covering 
stores, &e. The canvas in use in ar- 
senals in India is of two kinds,—Eng- 
lish, and that manufactured in the 
country, The former is used for 
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aprons, gan sponge caps, and paulins, 
&c.; the latter, for artillery practice 
eartains. Canvas is received in bolts, 
measuring, average length, 37 yards, 
width, 2 feet. A bolt of country can- 
yas measures in length 38 yards, and 
is 2 feet wide. The chief places of 
manufacture of country canvas are in 
Bengal, and at Cuddalore and Travan- 
core in the Muadras Presidency. 

Gaoutchouc— Called clastic resin 
or India rubber, is produced from the 
syringe tree of Cayenne and other parts 
of South America. It has also been 
discovered in considerable quantities 
in Java, Penang, Singapore, and As- 
sam. Caoutchouc oozes ont as a vege- 
table milk from incisions made in the 
tree, and hardens gradually ‘on expo- 
sure to the air, assuming, when it be- 
comes solid, an extraordinary degree 
of flexibility and ctasticity. The sp. 
gr. of caoutchone is about 0925. It 
melts at 243°, According to Faraday, 
the ultimate composition of caoutchouc 
is—carbon 87:2, hydrogen 128. It is 
insoluble in water or alcohol, but solu- 
ble in washed ether. 

Cap Square —In artillery, that 
part of the iron work of a gun carriage 





Capital — In fortification, is a 
line drawn from the angle of ‘the 
polygon to the point of the bastion, or 
from this point to the middle of the 
gorge. It bisects the salient angle of 
a work. 

Capitulatiton—The surrender of 
a garrison or an army, on stipulated 
conditions. 

Caponniere—In a fortification, 
is the passage from the body of a place 
toanoutwork, It is of two kinds, single 
and double, and is either covered or 
uncovered ; in the former case, gener- 
ally bomb-proof, and the sides loop- 
holed. 


Caps, Percussion — Small 
cylinders of copper, closed at one end, 
in which a small charge of fulminating 
powder is placed. They are used to 
ignite the charge in certain small arms. 
The military percussion cap slightly 
differs from the ordinary sporting cap, 
in having flanges round the open por- 
tion or brim of it, to enable the soldier 
to take a good hold of the cap. Per= 
cussion caps are made by machinery 
driven by steam. The process of manu- 
facture is as follows :—Sheets of 16 oz. 





copper, or copper weighing ‘16. ounces ——- 


which folds or laps over the exterior-.|to the square foot, are cut up into 


portion of the trunnions of a piece of 
ordnance, when it is laid in its bed or 
carriage. The front of the cap square 
is fastened by a chain and key to the 
eye-bolt ; the rear, by means of acatch 
hinge in the garnish plate. 
Capillary Attraction—If the 
extremities of tubes of very fine bore 
be immersed in water, the water will 
ascend in them to a certain height, 
which is great in proportion to the 
narrowness of the hore of the tube. 
Such tubes are called capillary, from 
their bore being not much thicker than 
a hair, and this form of adhesion is, 
therefore, called capillary attraction. 


| 
| 


strips, three inches broad, and passed 
into the machine for receiving them, 
which, from that moment, converts 
them, by a very speedy and ingenious 
process, into caps ready to receive the 
fulminating charge; they have, how- 
eyer, previously to be washed in diluted 
sulphuric acid, to free them of all red 
oxide which may remain on the surface , 
of the copper. The caps are then 
washed in clean water, and boiled ina 
solution of pearl ash to remove the oil, 
The machine that forms the caps 
turns ont at every beat of its progress 
three or four caps at a time, and the 
speed with which they can be made 
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depends upon the regulation of the 

. Steam power. After the caps have 
been steeped in diluted sulphuric acid 
for some time, they are dricd, and 
placed on gun metal plates, holding a 
regulated number, ready to receive 
their charge, which is accomplished in 
the loading room; they are then re- 
moved from thence to the compressing 
machine, after which they are taken to 
the varnishing machine to fix the 
charge in the cap. This machine isso 
adapted, that each cap receives one 
drop of varnish composed of spirits of 
wine.and shell lac. The plates are then 
removed and placed on steam baths, 
for the purpose of drying and fixing 
the varnish in the charge, Glazing is 
the next process, which is effected by 
the slight pressure of a spindle upon 

the charge. ‘This process, it is heliev- 
ed, is dispensed with in the Home Ser- 
vice, The caps are then closely exa- 
mined to see that cach has received its 
charge, and afterwards weighed, and 
packed away in tin boxes. 

The new Martini-Henry rifle is not 
fired with a percussion cap, but has a 
small quantity of detonating composi- 
tion in the end of cach bullet, which is 
exploded by a direct-acting piston, 

Capstan—A strong massive piece 
of timber, the upper part of which is 

“pierced with holes for the reception 
of bars or levers te which the power 
required is applied. Round the capstan 
a rope is coiled, to the end of which 
the weight to be lifted is attached, 

Captain—tIn the army, an officer 
who commands a troop of horse, a com- 
pany of infantry or artillery. The 
title of captain was first used to denote 
the chief or head of a company of 
troops or body of men. 

Garabiniers—Al!! regiments of 
light armed horse were formerly thus 
called, but since the establishment of 
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Hussars they have lost that appella- 
tion. 

Carbine—A small arm of short- 
er dimensions and less weight than a 
musket, and used by both cavalry and 
artillery. Carbines are of two kinds, 
smooth-bored and rifled, many of the 
latter Toading at the breech. The 
converted Enfield rifled carbine, now 
the Snider, is the arm used by artillery- 
men. The cavalry use Terry’s, West- 
ley Richards’, and Thorpe’s carbines ; 
all loading at the breech ; bat it is be- 
lieved that they are to be, or have-been, 
withdrawn, and the Snider-Enfield used 
in lien. 

Carbon—Is found in many mine- 
rals, and in most vegetable and animal 
substances. Carbon, or pure charcoal, 
is found in its pure state in the dia- 
mond, As charcoal, it burns quickly 
and strongly, and preserves its heat for 
along time. Carbon abounds in coal, 
but mixed up with iron, sulphur, and 
other bituminous constituents. It is 
also one of the clements that forms 
carbonic acid with oxygen, 

Carcasses — Shells of greater 
thickness of metal than common shells 
of the same diameter, and having 
three vents instead of a fuze hole. 
‘These holes admit of the burning com- 
position, with which the shells are 
filled, acting with great force and 
vigour on whatever the shells may fall. 
Carcasses are chiefly employed in bom- 
barding towns, harbours, &c., and may 
be fired from mortars, howitzers, or 
guns, but, generally speaking, are fired 
from the former. They barn for the 
space of eight or ten minntcs, and the 
nature of the composition is such that it 
will burn under water, Carcasses are 
fired with service charges, except the 13 
and 10-in., which are fired with 16 and 
9 ths. respectively. 

Carriages, Artillery —Em 
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brace all carriages for the transport and 
service of guns, their ammunition, and 
stores. Those on which land guns are 
mounted are of three natures, Field, 
Garrison, and Siege carriages; and 
since the introdaction of heavy rifled 
guns, wrought-iron carriages of two 
constructions, “single-plated,” and 
«double-plated,” are in use, with which 
are issued iron platforms with slides. 
‘The carriages for the conveyance of 
ammunition, termed wagons, are for 
the most part alike, the interior fittings 
of the boxes only differing according 
to the nature and calibre of the pieces 
the carriages accompany. Wagons 
will be described under that head. The 
carriages used in India are all made 
up in the country, where, at each Pre- 
sidency, there is a Gun Carriage Manu- 
factory. The woods used for this pur- 
pose vary in the different Presidencies, 
as the same wood is not always to be 
obtained in each, 

Carriages, Field — Artillery 
carriages on which the lighter natures 
of ordnance, with their ammunition, 
are mounted ; the former being termed 
gun carriages, the latter, ammunition 
wagons, In the Home Service, and 
partly in the Indian, the field batteries 
are composed of 12 and 9-Pr. B. L. 
rifled guns (Armstrong) mounted on 
wooden carriages. The new field gun, 
about to be introduced into India, has 
an iron carriage. The field carriage 
for the Armstrong gun consists of the 
ordinary field service gun carriage, 
with a few alterations. The block 
trail, wheels, trail eye, &c., are the 
same, but the carriage is fitted with a 
traversing arrangement, to correct, the 
line given by the movement of the 
trail as heretofore. The trunnions of 
the gun fit into trunnion holes which 
form part of a sliding frame. To this 
frame a lever is attached, which is 
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pivotted to the.carriage, and by means 


of anutand screw the gun on the slid- 
ing frame is made to traverse, to 
correct the rough laying by movement 
of the trail, right or left, The ele- 
vating screw works on a ball and 
socket, in order that the traversing 
serew may give lateral range, and not, 
as with the old elevating screw, on 
trunnions only, when all lateral range 
was given by the trail. 

Carriages, Garrison — Are 
used for such guns and howitzers as are 


“not intended for transport, and which 


are generally placed on the ramparts of 
a fortress. They are usually made of 
iron, Since the introduction of heavy 
rifled guns, the patterns of garrison 
carriages have been modified to suit 
the nature and weight of the ordnance. 

Carriage, Moncrieff—A bar- 
bette-traversing carriage, invented by 
Captain Moncricff, of the Edinburgh 
Artillery Militia, having for its object 
the power of mounting guns with 
counter-weights, of using them in 
gun-pits, and of laying them with 
reflecting sights. 

In a lecture given in Jone 3866, at 
the United Service Institution, by 


-Captain Moncrieff, he explained that 


since the introduction of rifled guns 
and small arms, the protection afforded 
to the artillery and the detachment 
serving the guns in battery, was not 
proportionate to the increased power 
of these arms of precision, and that 
the necessary protection such as case- 
mates and turrets afforded, could not be 
made available except at great expence, 
and cven then at the sacrifice of range of 
fire. It was apparent to him, therefore, 
that if extended range were required, 
guns must still be mounted en barbeite, 
thereby necessitating the exposure, 
whilst loading, of the gun detach- 
ment. 
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The principle of Captain Moncrieff’s 
invention is this :— 

By a simple application of counter- 
weight with a moving fulcrum, the 
carriage lowers the gun out of fire, 
The gun of its own accord rises into 
the firing position, the energy of the 
recoil being stored up to make it do so. 

The advantages, as set forth by the 
inventor, are as follow :— 

It enables a small gun detachment, 
behind 2 mound of earth, to load and 
point the gun in this protected position 
without being seen. 

To fire the gun without the men 
being exposed. 

It effects an enormous economy of 
labor, material, and life. 

From the fulerum between the gun 
and counter-weight being a movable 
one, the jar and shock caused by 
firing, and transferred by friction to 
the platform, ts avoided, 

It is only exposed to direct fire 
during the short time required to dis- 
charge the gun, which, on firing, des- 
cends of its own accord out of harm’s 
way. 

For naval purposes, Captain Mon- 
erieff has also invented a means of 
raising and lowering guns from the 
lower to the upper deck, and vice versd, 
by the introduction of the Hydro- 
Pneumatic carriage, but, as he explain- 
ed in a recent lecture, this new contri- 
vance is as different from the system 
now adopted for land service as could 
be imagined ; there is in it neither a 
moving fulcrum nor a counterweight, 
which are the grand characteristics of 
the land service carriage. Instead of 
using the force of gravity, pueumatic 
agency is employed as the balancing 
force, and the recoil is absorbed by the 
same agency. 

Carriages, Mountain—The 
pattern carriage hitherto used, and still 





in use, for mountain guns in India, is 
block-trail, but most unsuited for the 
service it has to perform, as it does not 
admit of the gun being either elevated 
or depressed to any extent, which capa- 
city is much needed in carriages of this 
nature. : 

The 7-Pr. M. gun, of which there 
are afew in India, is mounted on a 
steel carriage. 

Carriages, Siege—Are carri- 
ages on which siege guns are mounted. 
and are termed check trail or bracket 
carriages. They are composed of two 
nearly parallel sides or cheeks connected 
together by three stout pieces of timber 
termed“ transoms,” an axletree bed, and 
axletrec. The transoms are so placed as 
to connect the brackets together at 
the head, centre, and trail of the 
carriage, the trail transom having a 
hole through it to receive the pin-tail 
bolt of the limber. The brackets have 
two sets of trunnion beds cut out in 
them, one termed the fighting bed, the 
other the travelling bed; in the latter, 
the gun is always placed on the march, 
as it distributes the weight more evenly 
over the carriage. A siege carriage, 
similarly to a field carriage, is attached 

_toalimber for the purpose of trans- 
port, but the siege limber differs from 
the field limber, as it carries no ammu- 
nition boxes. 

Garrier—The name of a species of 
pigeons, termed carrier pigeons, which 
are used in war time to convey mes- 
sages to any particular city, post, or 
detached wing of an army. During the 
campaign of 1870 between France and 
Prussia, carrier pigeons were constantly 
used, 

Carronade—A piece of ordnance 
now almost obsolete. The carronade 
took its name from the Carron Foun- 
dry in Scotland, being the first kind of 
ordnance cast there, and was introduced 


CAR 


54 CAR 





into the service in 1779, Carronades 
are short pieces of ordnance, and have 
Jess metal than guns of the same cali- 
bre, being intended not so much for 
long ranges, as to project shot of large 
calibre with accuracy to such dis- 
tances as vessels of war in those days 
were supposed to engage at, viz., from 
400 to 600 yards. These pieces have no 
trunnions, but are cast with a loop 
underneath, a bolt passing through at- 
taching them to their carriages. They 
have no swell at the muzzle, but an 
enlargement of the hore or cap to faci- 
litate the putting in of the shot, and 
to save the rigging and hammock net- 
tings on board ship. They have a 
sight on the reinforce ring, and their 
chambers are cylindrical; the charge is 
one-twelfth the shot’s weight, 
Carry—To carry, in a military 


sense, is to obtain possession by force ; ; 


hence “ to carry by assault.” 
Cart—A_ frame-work of wood, 
with sides, front and end boards, placed 
upon two wheels, and drawn by one 
or two horses. In the artillery ser- 
vice carts are very generally used ; and 


those attached to light ficla batteries, 


for the carriage of stores are termed 
store carts. In India these carts have 
bullock draft. A new pattern cart 
has lately been introduced into the 
service for the carriage of small arm 
ammunition in the ficld. 

Gart, Hand—Is used for carry- 
ing ammunition and stores, especially 
in the supply of advanced batteries, 
when wagons cannot conveniently ap- 
proach, 

Cart, SHng—This cart is used 
for moving heavy guns, not exceeding 
65 cwt., on hard level roads. The cart 
weighs 18 ewt. 

Cart, Trench—Only differs from 
the hand cart in being stronger but 
amaller, Itcan be used for carrying 





10-inch or smaller mortars and their 
beds, 

Cartouch, Gun — A painted 
canvas case for holding the cartridges 
of a field battery. There is one to 
each ammunition box. The pattern 
cartouch for the batteries in India 
is made of coarse Europe canvas, 
cut to the size of the compart- 
ment of the ammunition box for which 
it is intended, and sewed with’ twine 
soaked in tar. It is then painted. 
Copper cartouches were formerly 


; in use with the Indian batteries ; 


and for damp climates, such as Assam 
and Burmah, they will be found to be 
more serviceable than canvas, 
Cartridge, Drill —For B. L. ord- 
nance is made of leather, The interior 
consists of a wooden cylinder, packed 
round with felt and a wooden dummy 
lubricator of such length and dia- 
meter as, when covered with leather, 
to form a cartridge of the same di- 
mensions as the service cartridge. A 


copper plate is fixed at the base to pré- © 


yent injury from the explosion of the 
tube. 
Cartridge, Gun—A bagin which 


the charge of powder is placed. The size _ . 


and form of cartridges depend on. the 
nature of guns with which they are to 
be used, and the purpose for which they 
arerequired. They are made of serge, 
silk (a material made entirely from 
refuse silk), and raw hide,—serge for 
service, silk for saluting or exercising, 
and raw hide for drill purposes. Sergs 
or flannel cartridges are hooped (stiteh- 
ed round with rings of thread or 
braid), which tends to keep them in 
their proper shape when filled. 

In examining cannon cartridges, 
(filled or empty) the flannel should be 
perfectly sound throughout, and the 
sewing uninjured, and free from all 
appearanceof moth. If filled, the powder 
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should be free from sll lumps or dust. 
Dust in powder in any package or 
parcel of cartridges will be shown by 
the flannel appearing black and dusty 
on the outside. 

To restore the cartridge, if the pow- 
der has become caked by pressure, gen- 
tle rolling will bring it to its proper 
state ; but if it has been caked from 
wet, it cannot be restored without in- 
jury to the grain. 

Cartridges which are injured by 
moths, or bave the flannel torn or 
damaged, or of which the powder has 
been wetted and caked, or which is 
very dusty, are unserviceable, 

Cartridge, Small-arm — 
Consists of a paper case in which is 
contained the exact charge of the mus- 
ket or rifle, including the powder and 
bollet ; and if a breech-loader, the deto- 
nating charge, 

The cartridge in use at present is that 
known as the Snider-Enfield or Boxer 
cartridge, but the Martini-Henry rifle 
having now been introduced, the car- 
tridge for that piece will chiefly form 
the small-arm ammunition of the 
service, In India, where the native 
troops are for the most part armed with 
smooth-bore muskets, the cartridge 
adapted for that arm is the ammunition 
need, but it is probable that they will 
all receive the Enfield rifle or converted 
:Hinfield. . Bome regiments have already 
been-armed with the Evfield rifle. Vide 
Small-arca Ammnnition. 

Cascable—In artillery, that por- 
tion a piece of ordnance in rear of 
the base ring ; it is composed gencrally 
of the button, the ueck, neck fillet, and 
the base of the breech. 

Case-hardening — An opera- 
tion of great importance in the treat- 
ment of iron, whereby a thin casing of 
steel is given to it, and the conversion 
ean be carried to an extent which leaves 





the certral parts of the metal in their 
original condition of soft fibrous iron, 
or of cast-iron. 

Gase Shot — Another name for 
canister. This nature of ammunition 
is fired from all ordnance. 

Casemate — A chamber made 
within the ramparts of a fortification, 
to contain a number of guns, embra- 
sures heing cut for them through the 
revetment ; in some systems, their par- 
ticular use is to defend the ditch. 
Casemated batteries are sometimes used. 
in the sea faces of works, and in defend- 
ing the entrance of harbours, in which 
case they consist of 2 bomb-proof arch, 
open to the rear. Iron plating of vari- 
ous thickness is also used in the protec- 
tion of the embrasures of easemates, 

Cashiering—The dismissal of 
an officer by a Court Martial for dis- 
honorable conduct, whereby he is ren- 
dered inenpable of serving Her Majesty 
for the future in any military capacity. 

Cask —In military operations, 
casks are used to form bridges across 
rivers. They should be about 4 ft. 3 in. 
long, and diameter at head and bulge 2 
ft. 2in, and 2 ft. 9 in. respectively ; 
but any barrels available will answer. 

Cast-iron—Is the oxide of iron, 
which, in the process of fusion, gives 
off a certain amount of oxygen, and 
combines with the carbon, the resalt 
being cast iron, which “is fusible, but 
brittle. It is obtained from the ore 
by smelting, freed of many of its 
impurities, and run into moulds, from 
which it receives the name of pig-iron. 
Cast-iron has been largely used until 
very Jately in the manufacture of iron 
ordnance. It is observed to be of three 
kinds,—white, gray, and black. White 
cast-iron ig useless for the manufacture 
of guns, from its very brittle quality. 
Its white appearance is owing to the 
small quantity of carbon in proportion 
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to the metal. Gray cast-iron is a Tess 
brittle metal, containing more carbon 
than the white metal. This is the kind 
made use of in casting guns. Black 
cast-iron contains a large quantity of 
carbon, which gives it the color 
named, and renders it, by its excess of 
this quality, very fusible, but not 
tenacious or cohesive, and hence not 
fit for ordnance purposes. It is be- 
lieved that, at no distant period, cast- 
iron guns will become obsolete in the 
service, They are by degrees being 
replaced by wrought-iron rifled guns. 

Cast-steel—Blistered stcel, fused 
and cast into ingots, when it becomes 
more uniform in texture and of supe- 
rior quality, from the more equal dis- 
tribution of carbon throughout the 
mass. The best kinds of cutlery are 
formed of cast-stecl. 

Casting—In foundry, the running 
of liquid metal into a mould pve- 
pared for that purpose. Pig-iron and 
gun metal are so treated in the manu- 
facture of cannon, iron-work, &c., 
also in the casting of: shot or shell. 
Casting guns is performed by pouring 
the fused metal into a mould of the 
shape of the gun required ; and in cast- 
ing what is termed ‘ solid,” the fused 
metal enters in at the bottom of the 
meuld, which is placed in @ pit at a 
convenient distance from the furnace 
in an upright position, muzzle upwards, 
With reference to the interval that 
should be allowed to elapse before cast- 
ing, after fusion takes place, opinions 
differ. Mr, Mallet, in his valuable work 
on the Construction of Artillery, 
says:—* The lower the temperature at 
which the finid cast-iron is poured into 
the mould, and the more rapidly the 
mass can be cooled down to solidifica- 
tion, the closer will be the grain of the 
metal, the smaller the crystals, the 





weakness, and the greatert he specific 
gravity of casting.” 

Gastle—Ina military sense, a for- 
tified place or stronghold, to defend a 
town or city from an enemy. The 


oldest castles date as far back as the 


Conquest, 
Castrametation—The art of 


regulating and laying out the encamp- 


ment of troops of all kinds, 
Catapult — A warlike machine, 
used in ancient tines for projecting 
stones, long darts, or javelins. There 
were different kinds and sizes of cata- 
puita to which names were given. 
The smaller kinds were in the form of 
a cross-how ; the larger were support- 
ed by a frame which sustained two 
arms moving horizontally, having for 
a motive force two skeins of catgut. 
The catapult was less powerful than 
the balista, but more uniform in its 
range. Catapults’ have occasionally 
becn used in modern warfare, 
was one erected at Gibraltar by Ge- 
neral Melville, for the purpose of 


throwing stones a short distance over” 


the edge of ‘the rock in a particular 
place where the Spaniards used to fre- 


There ° 


quent, and where they could not be 


annoyed by shot or shells. 





_-.Gatgut—A cord made from the’ 
It is used for - 


intestines of animals, 
turning-lathes and all narrow-grooved 
wheels in machinery. 

Cat-o’-nine-tails — A whip 
with nine knotted cords, It is occa- 
sionally used in the British service for 
the punishment of soldiers convicted of 
heinous crimes. 


* 
Cat's-paw—ls the name given to. 


a particular turn made in the bight of 
a rope, in order to hook a tackle to it, 
Cavalier—Iin fortification, is a 
work constructed in the interior of a 
full bastion. Its terre-plein is clevated 
from eight to twelve feet above that 
of the rampart, having a parapet of 


fewer and least injurious the planes of | eighteen feet high, Its object is to 
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command some ground within cannon 
shot, and by its elevation effectually 
to protect the adjacent curtains from 
being enfiladed. 

@Gavalli Gun—An iron breech- 
loading two-grooved cannon, invented 
by Major Cavalli of the Sardinian 
Artillery, weighing 66 ewt., its calibre 
6} inches, length 6 feet 9 inches. The 
grooves are cut spirally along the bore, 
each of them making about half a 
turn in the length. The chamber is 
cylindrical. Immediately behind the 
chamber, there is a rectangular perfor- 
ation in a horizontal direction, and 
perpendicular to the axis of the bore ; 
its breadth vertically is 9} inches, while 
horizontally it is 5°24 inches on the 
left side, and 3°78 inches on the right 
side. This perforation is to receive a 
wrought-iron case-hardening quoin or 
wedge, which, when in its place, covers 
the extremity of the chamber which 
is nearest the breech, The projectile, 
cylindro-conical or cylindro-conoidal 
in form, being introduced through the 
breech and chamber into the bore of 
the gun, and the cartridge placed be- 
hind it, a false breech of cast-iron is 
made to enter 2} inches into the bottom 
of the chamber behind the cartridge ; 
and a copper ring, which also caters the 
chamber, is placed over it. The iron 
wedge is then drawn toward the right 
hand, till it completely covers the 
chamber, . 

Gavairy—One of the branches of 
the Army, the duties of which are 
very extended on service, comprising 
the care of reconnoitring parties, out- 
post duties, feelers in advance of an 
amy. . 

General de Brack, remarking on the 
duties of Light Cavalry in the field 
particularly, but of course applicable 
to Cavalry of every description, says : 

“No situation requires so many na- 


tural dispositions, such an innate 
talent for war, as that of an officer of 
light troops. Those qualities which 
constitute the man of superiority, in- 
telligence, ability, and personal 
strength, ought all to unite in him. 
Continually left to himself, exposed to 
perpetual fighting, responsible not only 
for troeps he himself commands, but 
also for the safety of those he may be 
ordered to protect and cover, the em- 
ployment of his faculties, both moral 
and physical, is called for every mo- 
ment. The profession he follows is a 
rough one; But his opportunities of 
distinction occur daily —a splendid 
compensation, which repays him the 
more richly for his labours by making 
him earlier sensible of his value. 

“To be a good officer of advance 
guard, it is not enough merely to be 
brave and to command well under fire : 
it is necessary to have brought there 
the greatest possible number of men 
and in the best condition to act with 
effect. This latter part of our indis- 
pensable requirement may not be the 
most brilliant, but it is perhaps of the 
greatest importance; it is not learnt in 
quarters, and demands a host of condi- 
tions. 

“ The habit of judging of the health 
of men and horses; a knowledge of 
prompt remedies applicable in parti- 
cular cases; the daily and minute in- 
spection of appointments ; understand- 
ing the necessary and judicious modes 
of repairing the same; the providing 
of all that can be useful to the soldier 
and his horse, without overloading the 
latter; the equipment well arranged ; 
regularity of pace on the line of march ; 
good situation for the bivouacs ; with 
constant attention to everything which 
can contribute to the condition of the 
horse’s ability to dispense for. a time 
with the farrier; a notion of the 
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method of using the utensils contained 
in a soldier’s case; understanding the 
occasions favorable to refreshment and 
repose ; the moral acquaintance with 
men under his command; discipline 
preserved when the dragoons have no 
longer before their eyes the dread of 
guard-room or jail; that foresight 
which ever watches to prevent useless 
distress to the horses; personal exam- 
ple offered upon every occasion, and 
afforded the more readily in proportion 
as those occasions may be trying or 
difficult ; confidence ; unbounded devo- 
tion ; the power of exciting enthusiasm 
among his followers : these are eapabi- 
lities the theories of peace cannot 
teach; these are what, in addition to 
courage, military coup dail, and a 
ready judgment on the ficld of battle, 
form the officer of real distinction.” 
The valuc of Cavalry may be jndged 
not only from our own experience of 
it, but from the high estimation it was 
held in in former days. James, in his 
Military Dictionary, says as follows :— 
“The most scientific and the most. 
experienced officers have always held 
the Cavalry in high estimation. The 
services which haye been rendered by 
this body of men, their innumerable 
successes, of which so many records 
are preserved both in ancient and 
modern history, together with the 
unanimous approbation of those au- 
thors who are considered as masters 
in the art of war: all these circum- 
stances sufficiently evince, that Cavalry 
is not only useful, but indispensably 
necessary, in war. Marshal Turenne 
was known to say :—‘ Avec une bonne 
cavalrie, on travaille l’arméc de son en- 
nemi par détail,” meaning thereby, that 
the desultory and rapid movements of 
dragoons, if properly managed, are of 
a nature to destroy the best concerted 
plans of an adversary, by hanging up- 


on his flanks, driving in his ontposts, 
intercepting his convoys, and by taking 
advantage of every opening daring the 
heat of engagement. The Austrians had 
amemorable instance of the latter, when 
the French General Dessain, at the 
head of a body of horse, decided the 
fate of the battle of Marengo. In pur- 
suits, the superiority of the Cavalry is 
unquestionable.” In the continental 
campaign of 1870, the Prussian Light 
Horse seem to have been invaluable 
(vide Uhlan) ; but the system pursued 
by both French and Prussians in send- 
Jing their cavalry regiments against 
battcrics of artillery, seems only to have 
; been fraught with disaster. 

Cavesson—N:se band of iron, 
wood, or leather, used for breakfhg in 
horses, 

Cementation—The process pur- 
sued in producing steel from pure 
malleable iron. The operation is 
carried out in placing the iron in 
troaghs with sulphur, salt, charcoal, 
brick-dast, &c,, and exposing the whole 
to the action of fire in a cementing 
farnace, 

Centre of Gravity — Vide 
Gravity. 

Centrifugal Force—Is ‘that 
which impels the body to recede from 
such a centre, if it were not prevented 
by the centripetal force ; this force, 
according to the first law of motion, 
impels the body to move uniformly in 
a Straight line. 

Centring Machine—A ma- 
chine uscd previous to boring and 
turning a piece of ordnance, to find 
the cxact centre of the mass of metal, 
and.there to drill a conical hole at both 
ends of the gun, which are the centres 
upon which the gun is turned. 

Gentripetal Force—Is a force 
which continually tends to draw or 
impel a body towards certain fixed 
point or centre. : 
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Chaco or Shako—The mili- 
tary head-dress of the British infantry. 

Chain Shot—Consists of two 
hollow hemispheres, which, when their 
bases are brought together, enclose a 
piece of chain which is attached to 
both hemispheres. When the shot is 
projected, the tio parts separate to the 
distance limited by the length of the 
chain, and sweep over considerable 
space. ‘They were principally used in 
destroying the rigging of ships, ‘They 
are now obsolete, 7 7 

Chalk—0Or carbonate of lime, a 
white calcareous substance, prepared by 
precipitating a solution of chloride of 
calcium with carbonate of soda and 
washing ; the precipitated chalk of 
the pharmacopeia is thus formed. 
Chalk is well known in Europe as an 
extensive secondaty formation. Iu 
the Arts, it is commonly ‘known as 
whiting, after separating the grosser 
impurities of the chalk, It is «used 
very generally for artillery purposes in 
arsenal workshops, aud for marking 
the centre and line of metal on ord- 
nance, as well as to mark the position 
of gun carriages and mortar beds on 
their platforms, &c, 

Challenge—In a military sense, 
sis the warning a seutry gives to any 
person approaching his post atter dark 
in these words:—Who comes there? 
At the same time he comes to the 
charge to prevent any sudden rush 
upon his post. If the reply of the ap- 
proaching person is satisfagtory, the 
sentry will allow him to pass in these 
y-vords :—Pass friend, all’s well. A si- 
rhallenge is made to any person 





milar ©: 


visiting tnt2, guards of a garrison or ; 


camp during ties wight, termed Grand 
{or Visiting) Ror mds. The term is 
algo applied to the’ custom formerly of 
calling another to a uswer for an offence 
by combust, 





Chalienging—In a legal sense, 
and as applied to military matters, is 
the right a prisoner has of objecting 
to the President or avy other member 
of a Court Martials If he objects to 
the President, his objection, unless dis- 
allowed by two-thirds at least of the 
other members, must be referred for 
decision to the authority by whom the 
President was appointed; and the 
Court, if necessary, will adjourn. 

If he object to any other member, 
his objection must be decided by the 
President, and the other members of , 
the Court, other than the one objected 
to, by vote, the President having a 
second or casting vote, in case of au 
equality of votes. The prisoner, in 
making objections, must assign his 
reasous, Vide Pipon on Military Law. 

Chamade— A sigual made for 
parley by beat of drum, 

Chamber—In gunvery, is a recess 
formed at the lower extremity of the 
bore of certain §, B. ordnance in the 
direction of the akis, and of less dia- 
meter than the bore, to contain the 
charge of powder. Chambers aré of 
two kinds, cylindrical and gomer shape, 
The former are now obsolete in the 
British service, and the latter (a trun- 
cated cone) adopted in all howitzers 
and mortars, as they admit of the shot 
or shell fitting closely into the chamber, 
thus allowing the full force of the 
charge to act upon the projectile, instead 
of a portion going past it, as in the 
cylindrical-shaped chambers. Sir H. 
Douglas, in his 5th edition of Naval 
Gunnery, remarks as follows on the 
gomer form chamber: “This form of 
chamber, which was originally intended 
for mortars, is not well adapted for 
howitzers or shell guns, which are to 
be fired horizontally, on account of-the 
difficulty of retaining in their proper 
places the reduced chargesin cartridges, _ 
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which do not fill the chambers, and 
which are liable to slide down the sur- 
face of the conic frustum on which 
they lie, thus causing the gun to miss 
fire.” 

Chamfer — An edge, or arris, 
taken off equally on the two sides 
which form it, leaves what is called a 
chamfer or a chamfered edge. If the 
arris be taken off more on one side 
than the other, it is said to be splayed 
or bevelled. 

Chamois Leather—Receives 
its name from the skin of the Chamois 
goat, which, in being prepared, under- 
goes a process of oiling. ‘his kind of 
leather is now made from the skins of 
deer, goats, and sheep. It is also term- 
ed wash leather. 

Chape—The metalline part put on 
the end of a scabbard, to prevent the 
point of the sword or bayonet from 
piercing through it. 

Gharcoal—A. form of carbon, 
obtained by burning wood in pits, or 
by distilling it in “iron retorts. As 
one of the great uses to which charcoal 
is put to is in the manufacture of pow- 
der, the following description of the 
mode of charring the wood will not be 
uninteresting :—Charcoal for gunpow- 
der manufactured in India is pro- 
duced from the urhur or dhal stalk 
(Cytisus cajan) by distillation, It is 
cut up into small lengths, and placed in 

- sheet-iron cylinders termed “slips,” 
which are placed inside thick cast-iron 
retorts, built in the wall of the charcoal 
furnace, around which the heat circu- 
lates; by this means a regulated heat 
is applied throughout the operation 
of charring, Each retort, as well as 
each slip, has two holes in it, for the 
escape of the gases from the wood, 
witich are conducted by iron pipes into 
the furnace. The method of obtain- 
ing charcoal by distillation renders it 








easy to char the wood uniformly. and at 
a low temperature. The time taken to 
char the first charge of wood, . after 
lighting the furnace, is about 24 hours, 
and this is in consequence of the cold 
state of the retorts after they have 
been allowed to cool down ; all subse- 
quent charges take from 3 to 4 hours, 
The slip is then removed, and remains 
unopened and air-tight from 8 to 10 
hours; at the expiration of this pe- 
riod the charcoal is taken out, 

The good quality of charcoal ia 
known from its jet black velvet-like 
appearance, and there are other indica- 
tions, such as its being light and son- 
orous when dropped. It should also 
be so soft as not to scratch polished 
copper, and ought not to exhibit any 
alkali when treated with pure distilled 
water. Twenty-five per cent. of char- 
coal is the general yield from the dhal 
stalk or urhur. In the Home service, 
the following woods are made use of 
for charcoal: alder, willow, dogwood. 
In the three Presidencies of India, the 
best wood as yet obtained for gunpow- 
der purposes is the dial stalk, There 
is also a wood called jointee (Bshyno- 
mene Sesban) which makes a fair char- 
coal. Both woods grow plentifally in 
Bengal and other parts of India, 

The charcoal used in arsenal work~ 
shops in India is made from a differ- 
ent wood, sal (Shorea robusta), and 
charred in pits. There is also another 
charcoal—that made from soondree 
( Heritiere minor)—which gives.a great 
heat, but for that very reason is objec- 
tionable, as in fusing metals it cau 
the earthen crucibles to ru~-4ité a 
vitrified state. Charcoal if’ nged in 
workshops by brazigcs“Tor all work 
in their line, an ‘by armourers for 
Dl ani Chin g sundry parts of 
the iron mountings of rifles, &c, The 
following test for Charcoal is given in 
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the Hand-Book for Field Service, 3rd 
edition:—(1) “ Heat 50 grains of the 
powdered charcoal in an open porce- 
lain crucible ; it should not emit any 
inflammable gas having the smell of 
burnt wood. Continte the heat until 
the whole of the charcoal is consumed; 
the ash which remains should not 
weigh more than.] grain, and should 
be free from particles of sand. (2) 
Boil 50 grains of the powdered char- 
coal, with a measured ounce of distil- 
led (or clear rain) water in a porcelain 
dish, for five minutes; the liquid 
should not impart a brown tint to a 
piece of turmeric paper, and should 
acarcely tinge with blue a piece of red- 
dened litmus paper.” 

Charge—In gunnery, denotes the 
weight of powder used in each round of 
ammunition, whether for ordnance or 
small arms, The charge for the several 
natures of smooth-bored cast-iron 
ordnance ig as follows :—For heavy 
and medium guns about 4, and for 
light guns, } the weight of the shot. 
Bat, as Captain Majendie observes 
in his Treatise on Ammunition, it is 
impossible to give any invariable rule 
for the weight of the charge in terms 
of the weight of the projectile, because 
of the vast number of reduced and 
exceptional charges, and because, even 
in the case of “ Service ” charges, there 
is, in the majority of instances, more 
than one of these charges for each 
nature of gun, according to its weight 
of metal, or whether it is made of iron 
or brass. 

The service charges for howitzers 
ari 

For iiegn, yy weight of shell. 

For Bra!~~*. to 3 weight of sheil. 

Tn rie g “ing these charges are 
greatly re 2 -oin one-twentieth to 
one-thirtieth™ mo ryeight of the shell, 
but no fixed chargeés can be laid down ; 

i 





they vary according to circumstances. 
Charges for mortars are demanded as 
for the maxitnum charge for the mor- ” 
tars to be fired. B. L. rifled guns have 
a less charge than smooth-bored ord- 
nance, the Armstrong gan having only 
4th, and this arises from the gun hay- 
ing no windage; consequently the 
whole of the elastic fluid acts upon the 
shot, and none gocs past it. There is 
no gencral fixed charge for M. L. rifled 
guns, such as is laid down for smooth- 
bored guns ; their charges depend on 
the weight of the shot or shell used, 
and vary from }th to 4th the weight of 
the shot. 

Charge—In military evolations, 
this term cxpresses the advance of a 
body of infantry or cavalry to the at- 
tack of an opposing force. 

Charge—lIn military law, as de- 
scribed in Colonel Pipon’s Manual, is the 
specification of any. crime or offence 
for which a commissioned officer or 
soldier is tried before a Court Martial. 
The duty of framing the charges 
against the prisoner devolves upon his 
commanding officer. They must be 
specific, and not vague orindefinite, 
and care must be taken that there is 
sufficient evidence to sustain them— 
for preferring accusations which can- 
not be sustained has been declared to 
be not only inconvenient and prejudi- 
cial to the service, but disgraceful to 
those who bring them forward. 

All charges may be amended, and 
additional charges may be brought at 
any time before the prisoner is ar- 
taigned, but not after; and any mate- 
rial variation or omission in the 
charges may be fatal. 

The prisoner is to be furnished with , 
a .copy of the charges a reasonable 
time before trial ; and if he cartnot 
read, they are to be read to him: 

Charger — An officer’s parade 
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horse. The number of chargers which 
an officer has to keep up, and for which 
he receives an allowance, depends upon 
his rank and the branch of the service 
to which he belongs. Officers of horse 
artillery and cavalry have to keep up 
a greater number of chargers than any 
other branch of the army. 

Charring—TIn its general sense, 
is the application of heat to the sur- 
face of timber, in order to harden and 
protect it from decay. 

Chase—In artillery, that part of a 
smooth-bored gun comprised between 
the front of the second reinforce ring 
and the muzzle astragal and fillets. 

Chassepot Rifle—Is » needle- 
gun, and is now the chief arm of the 
French service. It is the invention 
ot Monsieur A. Chassepéf, the chief 
viewer of the Central Depot, Paris. 

‘To give a detailed description of 
this weapon would need illustrations to 
make the mechanism of the lock and 
breech-piece clear to the reader: it is 
only intended, therefore, to give a 
general deseription of the arm. It is 
not unlike the Prussian needle-gun, 
aud appears to be a modification of it, 
but is said to be superior to it in the 
closing of the breech, whereas the 
Prussian rifle is or was defective in this 
point. It has been stated, however, 
that, in practice, the breech of the 
Chassepét is not so well closed as could 
be desired. ‘The Chussepét rifte is 4 
feet 8 inches in length, and weighs a 
little less than 9 pounds ; it has four 
grooves, with one turn in 21} inches. 
"Phe accuracy of the rifle is said to be 
very great at 600 yards, It can tire 
irom 6 to 8 shots per minute. ‘The ob- 
jection stated against the Chassepét is 
that, after much firing, it becomes so 
hot as to be inconvenient to handle. 

‘The- cartridge contains a larger 
charge of powder than the Prussian 








eartridge, with 4 smaller bullet, which 
is an‘advantage in favor of the French 
Weapon as compared with the Prussian, 
in the number of rounds to be carried. 
From the observations made by a 
correspondent of the Pall Mall Budget 
during the war between France and 
Vrussia, it appears that the assumed. 
superiority of the Chassepét over the 
Prussian needle-gan in actual warfare 
has been greatly overrated, and what 
are supposed to be the advantages of the * 
arm have proved, in the day of battle, 
a source of anxiety and danger to the 
soldier, Its lightness, with its large 
charge, has the effect of causing great 
recoil and of heating the barrel. The 
superior range attributed to it induces 
the men to fire away rapidly on com- 
mencing an action, and at such long 
distances, that, before closing with the 
enemy, the barrel has become so heat- * 
ed that it is no longer serviceable. 
Further, from the heating gf the bar- 
rel, the soldier is obliged to fire from 
his hip, instead of bis shoulder, which~ 
causes great inaccuracy of aim ; worse 
still, after much firing, the ‘breech ar~ 
rangement gets clogged, and the arm 
is useless, The cartridge, as in the. 


| Prussian needle-gun, does not clear the 


barrel out each time it is fired, but 
leaves behind it a thick, fatty, black 
substance which clogs the breech and 
renders the piece unserviceable. 
Doubtless the result of all these 
faults in the arm of the French service 
has had a wonderful effect in the war 
with Prussia, for it is further stated, 
that the French soldiers have found, 
after a certain time, that it is imrus- 
sible to load their pieces, andtave in 
numerous instances thro~ “away their 
ammunition. os 
Chasssurs—i._ ae French army, 
light infantry men, placed upon the 
left of a battalion Qr regiment, in the 
i 
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same manner that grenadiers are posted 
on the right. 

Gheeks—The sides of a gun 
carriage, also termed “ brackets.” The 
body of a siege carriage consists of 
two brackets connected together by 
three transoms, the trail thus formed 
being termed a “ bracket trail.” Bracket 
carriages were up to the year 1860 used 
for all siege carriages, but block trails, 
similar in construction to that for the 
18-Pr. gun, have since been adopted. 
The term “cheeks” is also applied in 
fortification to the interior facing of an 
embrasure. 

Chelsea College or Hospi- 
tal—An édifice builé on the banks 
of the Thames, which was originally 
begun by James L, and intended asa 
college for a certain number of learned 
divines. The unfinished buildings 
were afterwards converted, and finally 
completed, by Charles IL, into a hos- 
pital for ngp-commissioned officers and 
privates who were wounded or maimed 
in the service, and has remained to the 
present day a refuge for our worn-out 
or wounded soldiers. 

Chemin de Rondes—In forti- 
fication, a berm from four to twelve feet 
broad, at the foot of the exterior slope 
of the parapet. It is sometimes pro- 

, tected by a quickset hedge (a cactus 
hedge would be better), but in more 
modern works by @ low wall, built 
on the top of the revetment, over 
which the defenders can fire and throw 
hand-grenades into the ditch. 

Chemistry—As explained in 
Brande’s Dictionary, is a department 

“of, science, the objects of which are to 
investigate the nature and properties 
of the elements of matter, and their 
mutual actions’.and combinations; to 
ascertain the proportions in which they 
unite, and the modes of separating 
them when anited 3 and to enquire 








into the laws of powers which preside 
over and affect these agencies, As an 
art, chemistry may be traced to @ very 
remote period; but it can scarcely be 
said to have existed as a science pre- 
vious to the commencement of the 17th 
century. 

Chesses — The planking of the 
platform of a pontoon bridge. They 
consist of two or more planks, wedged 
together at the edges by dowels or 
pegs. 

Chevaux-de-Frise—A species 
of defence used in field fortification. 
It consists of a square barrel of wood, 
with strong sharp spears driven through 
it, in two or more different directions, 
up to their middle, so as to radigte from 
it like wheel spokes, ‘The present pat~ 
tern chevaux-de-frise is of iron, bar- 
rel, cylindrical: the whole consist- 
ing of tubes, the spears (twelve' in 
number) being plugged at the ends 
with points ; and packing away inside 
the barrel, The wooden pattern has 
the advantage of being somewhat light- 
er, the weight being 96, and 103lbs., 
wood and iron, respectively, The 
iron has the advantage of greater por- 
tability in reference to bulk. 

Chevron — The distinguishing 
marks on the sleeves of non-com- 
missioned officers. They are worn on 
the right arm by Cavalry and Infantry, 
and on both arms by Artillery, Engi- 
neers, Fusiliers, and Light Infantry 
Regiments, in the following order: 


Serjeant Majors 4 Bars, 
Serjeants wa 8 yy 
Corporals ee. Qe aa 


Bombardiers 7} 
2nd Corporals ore | 
Lane ditto Ss i 
Acting Bombardiers 2 
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Sergeant Majors, Qr. Mr. Sergeants, , 


and Orderly Room Clerks, wear their 
chevrons below the elbow, point down, 
Non-commissioned officers of Artillery 
wear their chevrons above the elbow, 
point down. 

Chime or Chimb—The end of 
a tub or barrel. All powder barrels 
are ordered to be rolled on the chime 
as being the safest mode of moving 
powder either in magazines or mill- 
houses. 

Chisels, Carpenter's — Are 
of different widths and kinds, adapt- 
ed to different uses, and known as 
mortise chisels, firmer chisels, socket 
chisels, &c., and are used not only with 
a hammer or mallet, but also as cutting 
tools worked by the hand, for finishing 
the re-entering angles of mortise holes, 
or finishing the ends of pieces of wood 
too small tobe planed. A varicty of 
chisels are used by the turner as well, 
who employs them for smoothing and 
redacing his work to the proper form. 

Chisels, Firmer— Are flatter 
and broader instruments than the mor- 
tise chisel, varying in breadth from 
2} inches to rd of an inch, and are 
used for making tenons, and paring 
all surface work which requires neat- 
ness and accuracy; the operation is 
performed by the application of the 
force of the hand or a suitable mallet. 

Chisels, Mortise—Tools of 
different sizes, viz., from 1 inch to rd 
of an inch in breadth, and are used for 
cutting the mortise hole for the re- 
ception of the tenon. 

Chisels, Socket—Are a strong- 
er sort of chisel than those described, 
and adapted for the rougher work of 
carpenters. ‘hey are exclusively used 
with the mallet. 

Chive — A kind of plane for 
smoothing the inner surface of the 
end of a keg or barrel. 








Chiorate of Potassa 
(KO.010,)—A salt prepared by passing 
chlorine slowly through a solution of 
carbonate of potassa, It is a colour- 


less, transparent, aihydrous, crystalline 


salt. It is one of the ingredients in 
the detonating composition of friction 
tubes and gun caps, It has great oxi- 
dising powers, which, when brought 
into contact with other substances, such: 
as sulphide of antimony, begome 
highly explosive, An attempt to manu- 
facture gunpowder from it has been 
mate, but in the act of mixing it 
with charcoal and sulphur, it was found 
to explode, and the attempt had to be 
abandoned. 

Chioride of Barium 
(BaCl x 2Aq.)—It is used chiefly as a 
re-agent for the purpose of testing for 
acids, especially sulphuric, with which 
it forms the insoluble sulphate of ° 
baryta. In testing saltpetre, this re- 
agent is used in searching for sul- 
phates, 

Chloride of Potassium - 
(KCl)—This salt occurs in sea water, 
and in the water of many mineral 
springs. It is obtained as a by-product 
in various processes, particularly in the 


-manufacture of soap and glass, and in 


the refining of nitre. In the latter 
case, a solution of nitrate of silver is - 
used to detect the chloride, the presence 
of which is observed first by a milki- 
ness, and on a larger quantity of solu- 
tion being added, a curdy precipitate 
of chloride of silver. 

Chock — A wedge or quoin at- 
tached to garrison carriages on which 
the breech of agun rests, and is elevated. 

Chocks, Friction—Are beaks 
attached to the common standing gat 
rison carriages so as ty raise the trucks 
or wheels off the platform when the gun 
beytns to recoil, to prevent its ranning 
back to any great extent, 
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Chocking— Vide Slewing. 
Choker, Fascine — Used for 
bringing the ends of a fascine to the 
girth, nearly where it is intended the 
faseine should be, when the fascine is 
then bound. 

Chord—In geometry, signifies a 
line which joins the extremities of 
any are of a circle. 

Chronograph (Bashforth’s) — 
An instrument adapted for measuring 
the varying velocity of a body in mo- 
tion through the air, and for other 
purposes. It has been successfully em- 
ployed in determining the resistance of 
the air to the motion of spherical and 
elongated projectiles, varying from 3 to 
9 inches in diameter; and a simple 
instrument has been constructed on the 
same principle, for use in those cases 
where the determination of the velocity 
of a shot at # given poiut is all that is 
required. (Vide Gunnery.) 
Chronoscope (Navez-Leurs’ Elec- 
tro-Ballistic) — An instrument for 
determining the initial velocity of pro- 
jectiles. ‘This instrament is an im- 
provement or modification of the well” 
known Navez’ Electro-Buallistic appara- 
tus, The chief modification consists 
in the suppression of the conjunetor and 
the large electro-mugnet, which serve 
to clamp the needle. 

Another chronoscope has been in- 
vented by Captain A. Noble, F.R.s., 
Jate R.A, for the determination of 
the time a projectile takes to ‘traverse 
various intervals within the bore of a 
gun, This beautiful instrument is able 
to register, by meang of electric eur- 
rents, upon a recording surface, travel- 
ling at a uniform and very high spced, 
the precise instant at which a shot 
passes certain defined points in the 
bore. Inthe Engineer of the 16th 
September 1870, a description is given 
of this instrument, as well as of Rod- 





man’s pressure gauge, and also of a pres- 
sure gauge invented for the use of the 
Committee on Explosives, all which 
instruments were used in determining 
the pressure of several natures of pow- 
der, English and foreign, atcertain in- 
tervals within the bore ofagun. The 
experiments were most successful, and 
showed that both “ pellet” and “ pebble” 
powder exerted a much less strain ou 
the gun than R, L. G. powder ; the 
latter nearly one-half less. 

Chuck —Is that part of a turning 
lathe which is screwed on to the nose 
of the mandrel in which the work is held 
or supported, and caused to revolve with 
the mandrel. Its forms are numerous. 

Chuckler—An Indian term, sig- 
nifying a cobbler, or worker in leather, 

Chuttack— An Indian weight, 
the sixteenth part of a seer. 

Circle—A plane figure, contained 
by one line, which is called the cir- 
eumference, and is such that all 
straight tines drawn from a certain 
point within the figure to the circum- 
ference arc equal tooneanother. This 
point is called the centre of the circle. 

Circumference — Vide Circle. 

Gircumferenta~—A small hand 
wheel used to measure the circumference 
of the outside of the felloes, and the 
inside of the tire of a wheel. It is made 
of sheet-iron, about 8 inches in diame- 
ter, with the circumference serrated to 
prevent it from slipping. A line is 
scratched on the face to serve as an 
index, 

Circumvallation—lIn fortifica- 
tion, works constructed round a besieged 
place to cut off all communication be- 
tween the besieged and the surrounding 
country. 

Citadel—The stronghold within a 
fortified place which overlooks the 
country, and which is generally the 


last resort of the garrison when the 
1* 
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enemy has got possession of the main 
portion of the works. It is not appli- 
cable to modern fortification. 

Clamp—To fix the movable parts 
of an instrument by pressure ap- 
plied to a screw; for example, the 
vernier, or horizontal and vertical plates 
of a theodolite, are said, when fixed, 
to be clamped. 

Clarkson's Material — Con- 
sistsof cork and canyas cemented to- 
gether; it is used in the artillery service 
for cartridge eases for the 12-inch 
rifled muzzle-loading gun. 

Claw —Two prongs placed at the 
end of a hammer or crowbar, for draw- 
ing nails and spikes which require 
force for their extraction. 

Clay—An adhesive earth, consist- 
ing of a mixture, in yarious propor- 
tions, of alumina and silica. In found- 
ries it is used for monlding purposes 
in the manufacture of guns. 

Claymore or Cly-More— 
A large two-handed sword, formerly iu 
use among the Highlanders. It was 
originally an English weapon, as ap- 
pears from the figure of a soldier found 
among the ruins of London after the 
Great Fire in 1666, 

Cleats—Small blocks of wood used 
commonly for securing movable arti- 
cles which are likely, a3 at sea, to roll 
over or be displaced. In the artillery 
service they are used in different parts 
of gun carriages for fixing tools, &c. 

CHnometer — An instrument 
which is valuable in elevated coast 
baticries, to ascertain the exact dis- 
tance of any particular object. That 
invented by Captain J. R. Oliver, .4., 
obviates the necessity of a reference 
to range tables, length of fuze, &c., 
a8 all is detailed on the instrument for 
the nature of the gun. 


Clipper, Portfire—The name | 


given to the cutting implement which 








is fixed on the off-side of the beam 
trail of a gun carriage, for cutting off 
the lighted end of the portfire. Port- 
fires being no longer in use, except on 
emergency, and having been superseded 
by friction tubes, the sockets and 
cutters are ordered to be removed from 
all artillery carriages. 

Glocks, Mill—Used in gunpowder 
mills to indicate the number of revolu- 
tions made in a certain time by the 
“runners” in the incorporating process. 
These clocks differ considerably from 
common ¢locks, and are only used for 
the purpose stated. 

Cloth—In arsenals, this material 
is much used, and is of various kinds 
—viz., book muslin, buntin, canvas, 
doosootie, serge, vitry, waxed cloth. 
The cloths enumerated are made use 


| of forthe following purposes :—Book 
; muslin, for the bottom of sieves, &c. 5 


buntin, for colours (wide Buntin) ; 
canvas, as shown under that head; - 
doosootie, in capping carcasses, and it 
is also occasionally used for packago 
and in making blowing bags ; serge, 
for service cartridge bags; vitry, 
which is a-fine kind of canvas, for mak-~ 
ing paulins and powder eloths ; -occa- 
sionally for 13-inch blowing bags, 
sponge caps, and gun aprons, also for 
saddle wrappers ; waxed cloth, for pow- 
der barrels (one and a half yards be-~ 
ing required to pack a powder barrel 
in), and for wrapping round elevating 
screws, fuzes, &e. 

.Clove Hitch—Termed also the 
eascable hitch, is a well-known knot 
in the artillery service ;.it is used in 
mounting and dismounting guns, cap- 


| ping fuzes, tying cartridges, &c. 


Ciub—In military evolutions, to 
throw into confusion, to deform, 
through ignorance or inadvertency, 
To club a battalion implies a temporary 
vability in the commanding officer 
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+ 
to restore any given body of men to 
their natural front in line or column. 
Coal—Is a mineral of vegetable ori- 
gin, Itis thus described by Sir C. Lyell: 
“ When wood and vegetable matter are 
buried in the earth, exposed to moisture, 
and partially or entirely excluded from 
the air, they decompose slowly, and 
evolve carbonic acid gas, thus parting 
with a portion of their original oxy- 
gen. By this means they become gra- 
dually converted into lignite or wood 
coal, which contains a larger portion 
of hydrogen than wood does, A con- 
tinuation of decomposition changes 
this: lignite into common or bitumi- 
nous coal, chiefly by the discharge of 
* carburetted hydrogen,” Tho coal chiefly 
used in India in the Government 
arsenals and - factories for steam 
engines, is obtained from the Ranee- 
gunge and Beerbhoom mines, about 
120 miles from Calcutta. Smithy coal, 
which is used for all cast-iron work, 


is imported from England. Anthra-. 


cite coal is also brought from England, 
and is used chiefly in the Government 
powder works, alone, or mixed with 
steam coal. It produces no smoke, 
and therefore may be used with safety 
in a powder factory; besides, it contains 
a greater quantity of carbon than avy 
other coal. 3 

Coast Batteries — Are bat- 
teries erected along a coast to protect 
the entrances of harbours and ports. 
They are armed with artillery of the 
largest calibre to oppose the landing 
of an enemy. 

The nature of ordnance for coast 
defences was in 1860 recommended to 
be as follows :-— 

The 10-inch gun of 86 cwt. 


» 68-Pr. ,, of 95 ,, 
wy S-inch ,, of 65 ,, 
» 92-Pr. ,, of 56 ,, 


» 18-inch Sea Service mortar. 


| Now that rifled artillery have been in- 


troduced into the service, and armour- 
plated ships have to be opposed, these 
guns have been supplemented by the 
heaviest rifled ordnance, i 

Coat-of-Matil—Armonr made of 
scales or iron rings. : 

Coating—Is the covering of any 
material with paint, lacquer, &c., and 
is applied to ordnance, as well as to 
shot and shell, internally and exter- 
nally. For the coating of ordnance, . 
vide Paint. 

Gockade—This military badge, 
or mark of distinction, is a ribbon for- 
merly worn in the hat. In the armies of 
Enrope, this mark succeeded the scarf 
which was worn by officers and soldiers, 
but being found to be attended with :in- 
convenience, it was to a great extent dig- 
carded. In the army and navy of Great 
Britain, the officers were distinguished 
by black silk ribbon, and the non-com- 
missioned officers, privates, and mari- 
ners, by hair cockades, This fashion 
has, for some years past, fallen into 
disuse, and the cockade is now only. worn’ 
by a military or naval officer’s servant. 

Code, Military—A collection of 
rules and regulations which have been. 
sanctioned by authority, for the better 
government of the army-such as the 
Articles of War. 

Goehorn Mortars —~ Light 
mortars of 53 and 43 in. calibre, having 
eylindrical chambers. The 5}in. mortars 
of this nature are obsolete in the British 
service. They were introduced by the 
great Dutch engineer of that name. 

Cogs — In machinery, the teeth 
raised on the surfaces of wheels. 

The term éeeth is usually applied to 
the cogs on the surface of the large 
wheel, and leaves to those on the sur- 
face of the small wheel in contact with 
it, usually called a pinion, The number 
of times the pinion revolves while the 
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wheel makes one revolution, will be 
evidently equal to the number of teeth 
in the wheel divided by the number of 
leaves in the pinion, Let T = number 
of teeth in the wheel, t = number of 
leaves in the pinion, and N = number 
of revolutions made by the pinion while 
the wheel makes one; or if R, r be the 
respective radii of the wheel and pinion, 
then— 
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Cohesion—The power of trans- 
mitting heat or electricity, without 
change in the relative position of the 
particles of the conducting body. 

Cohort—The tenth part of a Ro- 
man legion, which consisted of 600 men, 

Goil—Applicd to the form rope is 
wound in and issued from the manu- 
factory. A coil of rope, as received 
into arsenals, contains 120 fathoms. 

Coil of a Gun—Made by wind- 
ing a hot bar of iron round a man- 
drel, which is afterwards removed, 
The rough coil so formed is then 
welded, bored, and turned to the re- 
quired size. In building up a gun, 
Sir W. Armstrong uses 2 succession of 
these wrought-iron coils, shrunk on toa 
tube or barrel of steel or iron, and tohim 
is due the credit of being the inventor 
of this system. But since his original 
plan of thus building up a gun, an im- 
portant modification of it has been 
made by Mr. Fraser, attached to the Gun 
Factory, Woolwich, who, by using a few 
long double or triple coils, instead of 
several short single ones and a forged 
breech-piece, which is Sir W. Arm- 
strong’s system, has effected an im- 
mense saving in time and expense. 

Coir—The fibres of the cocoanut. 
Very excellent rope for naval purposes 
is made from it, on account of its 
lightness, elasticity, and strength. Coir 





cable is prepared in Ceylon, on. the 
Malabar Coast, in the Maldive and 
Laccadive Islands, and in most places 
along the Eastern and Western Coasts 
of the Bay of Bengal, where cocoanut 
trees grow. Sponges for guns have 
been made from the fibre, but it is not 
equal to wool for this purpose, and is, 
moreover, liable to take fire. 

Coke—Fossil coal deprived of its 
extraneous volatile matter by fire. It 
is sometimes used in combination with 
coal, where a greater degree of heat is 
required than coal alone affords. In 
furnaces for melting pig-iron, kent- 
ledge, and other metals, it is the chief 
fuel used. It is manufactured at the 
coal mines in Bengal, but the best is 
inferior to English. 

Colback—A busby, or huasar cap. 

Golic—A complaint with which 
horses are not unfrequently attacked, 
caused by indigestion, constipation, 
spasm, strangury. The attack will 
generally yield to the first orsecond dose 
of the usual colic mixture, with injec- 
tions of warm soap-and-water, and with 
a little spirits of turpentinein it; frie- 
tion being used to the surface of the 
belly. If there is constipation, give.a 


dose of physic, with a tea-apoonful of 


ginger init; if the pain continues and 
becomes more constant, bleed, taking 
from six to ten quarts of blood, con- 
tinue the injections, and give a dram 
of opium every hour, blister the belly, 
clipping the hair off first. 
for colic is powdered opium, 1 dr.; 
ginger, powdered, 2 drs.; allspice, 
powdered, 3 drs.; carraway seeds, pow- 
dered, 4 drs.; made into a bolus. 
CGollar—That part of the hariess 
which encircles the horse’s neck, and 
to which the hames are attached, and 
by means of which the draught is ap- 
plied to the animal. The term is also 
applied to other parts of the harness, 


The cure. 
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and to portion’ of metal work about a 
gun carriage, as well as to certain parts 
of machinery and artillery material. 

Collar Makers—aArtificers at- 
tached to each light field battery for 
the repair of its harness. On first 
appointment, they have the rank and 
clothing of bombardiers, and reckon 
service, as such, without increase of pay. 
After five years’ service, if a bombar- 
dier, they have the rank and clothing 
of corporals, and reckon service for 
pension,*as such, without increase of 
pay. The four senior collar makers of 
each brigade are allowed the rank and 
clothing of a sergeant, but without in- 
crease of pay. 

Gollege—In the common accepta- 
tion of the term, is a community of 
students assembled together for in- 
struction ; if the instruction be of a 
military nature, it is termed a Military 
College. The community is bound 
together by rales and regulations com- 
mon to all. Such is the college at 
Sandhorst. 

Gollimator—That invented by 

Lieut.-Colonel Davidson, late Bombay 
Army, for the artillery service, is an 
instrument for laying guns and mor- 
tars, and especially adapted for laying 
them for vight-firing. But the same 
appliance as is used by night could 
be. made available by day, with the 
embrasures closed, thus protecting the 
gunners from the fire of the enemy. 
+ This instroment was introduced into 
the service in 1863. General Lefroy, 
R.A., approved of it very highly, and 
Captain Moncrieff, the inventor of the 
barbette carriage, considered it as very 
valuable for laying mortars. 

Colonel of a Regiment—A 
general officer placed at the head of a 
regiment, as 2 reward for long and 
meritorious services; and though he 
does not command the regiment in 








person, the command being honorary 
only, he has certain privileges attached 
to the position, and his sanction is re- 
quired on some points having reference 
to the discipline of theregiment, As 
Colonel of a regiment, he draws “ Colo- 
nel’s allowance.” 

Colonel, Brevet — An officer 
holding a Colonel’s commission, but 
not necessarily, or of right, in command 
of aregiment. Should he, however, be 
the senior Lieutenant-Colonel, he com- 
mands the regiment in his own right. 

In the artillery, regimental Colonels 
command their brigades, the Liente- 
nant-Colonels commanding divisions 
or detached portions of artillery, 

Colonel Commandant—The 
chief of a brigade of artillery, en- 
gincers, or marines. This position is 
analogous to that of a Colonel of a 
regiment, who receives what is termed * 
the “Colonel’s allowance.” 

Colours — The banners or flags 
carried by regiments of infantry, 
There are two flags carried by a regi- 
ment, the royal or first colour, and the 
regimental or second colour; on the 
former are the badges and number of the 
regiment; on the latter, the devices, 

_ distinctions, and mottoes which have 
been conferred by royal authority ; the 
whole ensigned with the imperial crowns: 
Crowned heads, princes, and marshals 
are alone entitled to be sainted by 
lowered colours. The colours of a 
regiment are always galnted by guards. 
The banners of a dragoon regiment 
are called guidons, and thése of other 
cavalry regiments, standards, 

Colours, Camp—For marking 
out the lines of a camp. They are 
18 inches square, and of the colour of 


f the facings of the regiment. 


Columbiads — American ord- 
nance of the calibre of 8 and 10-inch, 
for firing shot of shell. 
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Golumn-— The formation of 


troops in deep files and narrow front, 
so disposed as to move in regular suc- 
cession, In artillery, the column 
formation is in sub-divisions, divisions, 
and half batteries. The object of 
this formation is to reduce the line 
of frontage of troops, and to give 
facility in manceuvring. 

Combat—A battle or duel. An- 
ciently it was not uncommon for con- 
tending powers to settle their dispute 
by single combat, when each party 
chose for itself 2 champion who con- 
tested the point at issue in the presence 
of both armies. 

Command — In fortification, 
when several works cover the same 
ground, the difference of level, when 
one work is higher than another, is 
called the command of that work over 
the other. When this difference of level 
is sufficient to allow of both works to 
‘fire at the same time upon an euemy’s 
advance, one over the other, it is term- 
ed a command of fire. But when the 
difference of level is only sufficient for 
the inner work to look into, and act 
upon the interior of the outer one, it is 
called 2 command of observation. 

Gommand — The authority in 
chief exercised by the senior officer of 
a regiment or of any body of troops. 

Commander—Au officer having 
superior authority over others. 

Commander-in-Chief—The 
chief military authority in a country, 
in whom is invested the supreme 
command of the army. The Com- 
mander-in-Chief of the British troops 
is appointed by the Sovereign. 

‘The Commander-in-Chief in India 
is also appointed by the Sovercign, but 
is subordinate to the Commander-in- 
Chief in England. 

Commissariat — The supply 
department of the army, upon which 


> 





devolves the responsibility of collect- 
ing all provisions, forage, &., necessary 
for troops in cantonments, or in the 
field. 

This department, in England, has 
lately been re-organised and placed 
under the Control Department, 

Commissary — This. term..was 
used in the old French service to express 
avariety of military occupations, as 
it is in the British service at the 
present day ; the officers attached to 
the Ordnance and Commissariat De- 
partments are called “ Commissaries.” 
In the Ordnance Department, an officer 
in charge of, or attached to, an arsenal 
in India, is termed a Commissary of 

dnance. 

Commissary of Ordnance— 
The departmental title given to an 
officer of artillery who has charge of 
an arsenal in India, Each officer,.on 


' being appointed to the ordnance de- 





partment, remains on probation untit — 
he has passed an examination in the 
various subjects appertaining to the 
charge of an arsenal, such as accounts, 
the nomenclature and use of stores, 
the working of metals, &c., when, if. 
found qualified, he is posted to the de- 
partment. For the duties attached: to” 


| the office of Commissary of Ordnance, 


vide the Ordnance Codes of each Pre- 
sidency, 

Commission — In a military 
sense, the warrant authorizing an officer 
to exercise command in the army. 
Commissions are given to cadets from 
Sandhurst, with or without purchase, 
depending on individual proficiency. 
Cadets who are educated at Wool- 
wich receive their commissions either 
in the Artillery or Engineers without 
purchase. In the upward ranks of the 
eavalry or infantry, commissions are 
purchased, except in the case of death- 
steps, which fall to the senior of each 
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grade. In the Artillery and Engineers, 
commissions cannot be purchased in 


any grade of an officer's service. Com-. 


missions, a few years ago, received 
the Queen’s sign-manual, but an Act 
has been passed dispensing with this 
necessity. 

@Gommittee— Vide Board. 

Common Shell— Vide Shell. 

Communications—In a mili- 
tary sense, are the lines by which an 
army communicates with its base from 
any point to which it has advanced in 
the theatre of war, along which its 
reinforcements and supplies must pass 
to reach the army, and by which it 
muet retreat in case of disaster, 
The definition applies equally whether 
the army occupies an extended strate- 
gical front, or is united on the field of 
battle. 

Gompany—In the army, means 
@ body of men forming one of the 
principal divisions of a regiment. The 
number in a company varies according 
to circumstances, but may generally be 

*eaid to be about 100, A company is 
commanded by a Captain, and has two 
eubalterns attached to it. In the 
artillery service, the term company is 
exploded, and the word Jattery has 
taken its place. 

Compass, Scribe —In artillery, 
an inatrument sed for laying off the 
distance of the’centre of the trannions 
from the base ring. 

Complement—In trigonometry, 
the difference between any arc sud a 
quadrant of 90°. 

Compressed Bullets—Are 
bullets formed of compressed lead. 
The mode of compressing is as fol- 
lows :—-The lead is first melted, and 
then raised from the reservoir in a 
bucket by a small crane, and poured 
into the receiving chamber of # hy- 
draulic press of immense power. A 





piston rising from below, and worked 
by a pump, is set in motion by a steam 
engine, and when the lead is cooled 
down to the proper temperature, it is 
foreed through a die, forming it, as it 
escapes, into rod lead, which winds it- 
self on to a dram of about the dia- 
meter of the required bullet. It is 
then carried on to the bullet machine, 
where it unwinds and divides itself ag 
the machinery revolves, and is guided to 
a cutting apparatus, which nips off a 
cylindrical piece of lead ; as the piece 
falls down it is caught by a punch and 
die, fixed exactly below, forming it 
into a perfect bullet in one stroke. 
The object of compressing the lead 
instead of casting it, is to give density 
to the bulict and to prevent air holes 
forming within it. 

Compression, Globe of—A 
surcharged mine, so called from its 
compressing or disturbing effects be- 
yond the sphere of its crater. 

Compressor—aA brake or check 
attached to a gun*catriage. Its con- 
trolling power is great ; this is parti- 
cularly the case in Colonel Clarke’s 
Hydraulic Compressor attached ‘to ° 
ships’ carriages, both with regard to 
recoil, and also for keeping the car- 
riage immovable on the ship when 
there is much pitching. 

Gomrade—A_ fellow-soldier in 
the same regiment or company. 

Goncave—Hollow, sach as the 
inner surface of a sphere, as opposed 
to its outer, which is termed convex. 

Goncentric—Having a common 
centre. The internal hollow sphere 
and the external figure of the outside 
of a shell are concentric spheres. 

Goncussion—A substantive used 
as an adjective in connection with the 
word “fuze.” It is best represented in 
Saxon English by the word “shock.” 
The concussion fuze bas aa internal 
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meehanism, go nicely adjusted a8 to 
withstand the first shock which the 
shell receives,—viz., that occasioned by 
the explosion of the charge,—and re- 
sisting others that may be occasioned by 
grazing short, while it will yield to the 
concussion caused by the impact of the 
shell on the body struck. This concus- 
sion, by shaking the burning composi- 
tion of the fuze into the loaded cavity 
of the shell, instantly causes the latter 
to explode. Armstrong’s fuze as well 
as Moorsom’s in the English, and Bil- 
let’s in the French, Naval Service, are 
instances in point. 
Gondensation—Is a term ap- 
plied to the liquefaction of gases. By 
the application of pressure, and reduc- 
tion of temperature, most gases may be 
condensed to the liquid or solid state. 
Gondenser—An instrument for 
forcing a large quantity of air into a 
given space. It consists of a receiver, 
a cylindrical barrel furnished with a 
valve opening inwards, and a solid pis- 
ton, which is either air-tight or has a 
valve also opening inwards, Near the 
_ top of the cylinder, on one side, there 
isa small orifice. The principle of this 
instrument, which is nothing more than 
a force-pump, is this, that when the 
piston is forced down the cylinder, the 
air contained in it opens the valve at 
the bottom, and a barrel of com- 
mon air is forced into the receiver. 
On raising the piston, the bottom 
valve closes, and when the piston rises 
above the orifice near the top of the 
cylinder, the air rushes in and fills 
the barrel again. This process is re- 
peated as long as is necessary. 
Gondensing Engine—Called 
also a low-pressure engine, is one in 
which the steam is condensed so as to 
present nearly a vacuum on one side of 
the piston, while the steam is acting 
ou the other. As the pressure of the 





air on a vacunm is about 15 Ibs, on the 
square inch in a condensing engine, 
the pressure of the ateam in the boiler 
need not be so great as it necessarily 
has to be in a non-condensing engine, 
where the pressure of the air has to be 
overcome before any effective force can 
be obtained. Hence condensing engines 
are called “low pressyge,” while non- 
condensing are called “high pressure.” . 

Conductors — Warrant officers 
attached either tothe Ordnance or Army 
Commissariat Departments. Those in 
the former department in India are 
chiefly men who have risen from the 
artillery ranks, The warrant rank 
comprises the following grades: sub 
conductor, conductor, deputy assistant 
commissary, assistant commissary, and 
deputy commissary. The three latter 
are strictly departmental, and carry 
with them honorary rank, and are held 
also by commissioned officers holding 
unattached rank, Advancement is ob-° 
tained by rotation in the Ordnance: 
Department, each man entering first as - 
a magazine sergeant, promotion after-° 
wards being to the warrant grade of 
sub-conductor, if duly qualified, which 
is ascertained by the candidate under- 
going an-examination under the orders 
of the Deputy Inspector General of 
Ordnance. 

The term “ Conductor Y was originally 
given to warrant officers, from the fact 
of their conducting stores by land or 
water to the several arsenals or maga~ 
zines in India. 

Gone—When the extremities of a 
straight line, which always pass through 
a fixed point, are made to trace oat 
circles by revolving around this point, 
the two surfaces described are each. 
called a conical surface, and the volame 
enclosed by each surface is called a 
cone. The circle described in each 
case forms the base of the cone on its 
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sido of the point; the fixed point 
through which the line passes is term- 
ed the vertex ; and the line joining the 
vertex with the centre of each base is 
termed the axis. When the axis is at 
right angles to the plane of the basc, 
the cone is called a right cone, other- 
wise an oblique cone, 

Cone, Trencated, or Frus- 
trum of a Cone—Is a cone witha 
portion at the vertex cnt off by a plane 
parallel to the base. 

Confidence—This tern, in a mi- 


litary sense, has reference to the faci-" 


lity with which some officers gain the 
confidence of their men. This most 
essential quality in a commander is of 
the highest importance, and cannot be 
overrated,—without it, a disaster may 
at any moment occur in the day of 
battle ; but with it, and the knowledge 
of military science combined, success 
in the operations of an army may be 
assured, History affords cxamples of 

” battles having been lost by the most 
celebrated generals, because they did 
not possess this confidence, 

Gongreve Gun—A 24-Pr. gun 
of conical form ; this gun was proposed 
iu 1813 by Sir W. Congreve; it had 
a much greater thickness of meta) at 
the breech than those of the old con- 
struction; the extra thickness was sup- 
posed to give a reacting power to the 
gun, which, however, is an erroneous 
idea not supported by facts, 

Gonjunctor—One of the three 
principal parts composing Navez’ Elec- 
tro-Ballistic Apparatus. It is thus 
described by Captain Noble, late R. ., 
in the R. A. Institution Papers, Vol. 3, 
page 117 :— 

“The current which passes through 
the second screen holds, by means of 
an electro magnet, a weight suspended 
over a spring, a point from which is 
kept just over a cup of mercury. 








it presses the point into the cup of 
mercury, and completes the circuit, 
magnetizing the horse-shoe magnet 
which clamps the vernier needle, This 
part of the apparatus is termed the 
conjunctor. The action of the instru- 
ment is very simple, and readily under- 
stood. When the projectile cuts the 
wires in the first screen, the magnet 
which holds the bob of the pendulum 
in its initial position is demagnetized, 
and the pendulum commences an oscil- 
lation, When the wires in the second 
sereen are cut, the weight of the con- 
junctor drops, completes the circuit, 
clamping the vernicr, and the are 
through which the pendulum hasmoved 
is a datum from which may be com- 
puted the corresponding time.” 

Gonoid—A figure generated by 
the revolution of a conic section about 
its axis. It is, therefore, three-fold, 
answering to three sections of the cone, 
—viz., elliptical-conoid or spheroid, hy- 
perbolic-conoid, and parabolic-conoid. 

Conscription — A compulsory 
enrolment of the inhabitants of a coun- 
try for service in the army. In Eng- 
land this is not resorted to. In the 
French army the conscription has been 
established since the first Revolution, 
and all citizens are liable to it at the 
age of 20. There is, however, an ex- 
emption from it on furnishing a sub- 
stitute. 

Conscripts—Men raised by most 
of the Continental nations, and under 
certain laws, to recruit their armies. 
The Militia of Great Britain comes 
likewise under the appellation, with 
this difference, that the men are raised 
by ballot, and do not march ont of their 
native couuiry unless they volunteer to 
do so. 

Constipation — In horses, is 


! brought on from confinement, too little 


at 
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water, ay feeding. The symptoms 
are, belly swelled, dung dry and hard. 
The cnre is, mashes or green meat, 
elysters, and exercise. 

Contingent—In a military sense, 
implies the qnota of armed men, or 
pecuniary subsidy, which one State 
gives another. 

Contouring—A term applied to 
the outline of any figure, and conse- 
quently to that of any section of a 
solid body ; but when used profession- 
ally, in connection with the forms of 
ground or of works of defence, the 
ontline of a horizontal section of .the 
ground of works is alone to be under- 
stood by it. 

Contraband of War — All 
such articles as a neutral power is 
prohibited by the law of nations from 
carrying to countrics at war with one 
another, such as arms, ammunition, 
coal, food, &c., or to carry on any trade 
with blockaded ports or besieged 
towns, All the articles enumerated 
above are liable to be seized, and are 
considered contraband of war. The 
subject of what is contraband of war 
is so arbitrary, and depends so much 
on the interpretation given to the term 
by powerful States, able by force of 
arms to dictate what is contraband, 
that it renders the position of neu- 
trals and belligerents to each other 
one of great difficulty. One thing, 
however, should be remembered, that 
there is a great difference between 
carrying contraband articles to the 
belligerents, and allowing either of 
them to buy such articles in a neutral 
territory. 

Some authorities support the prin- 
ciple that it is neither beneficial nor 
expedient for England to probibit the 
export of arms and munitions of war 
to belligerents, and amongst them 
Lord Penzauce, no mean authority on 





such a subject. Vide his letter to the 
Times, dated 18th October 1870. 

Whatever the opinions on -con- 
traband of war may be, the Foreign 
Enlistment Act renders it illegal 
in any person to enlist in the ser- 
vice of a foreign State, or to build 
any ship with intent or knowledge 
that the same will begmployed in the 
military or naval service of any foreign 
State at war with any friendly State ; 
and special powers are granted to the 
Secretary of State to take any step to 
prevent the commission of such an 
act. 

Contraction—The state of be- 
ing drawn into a narrow campass, or 
becoming smaller, In horses’ feet, it 
is brought on from bad shoeing, hot 
stables, confinement, The foot becomes 
oblong, instead of round. The re- 
metly to be applied should be thin sole 
and quarters, and the feet kept moist. 
Apply tips or spring shoes, also tar or 
hoof ointment composed of tar and 
tallow, cach 1 1b., common turpentine, 
4 1b., melted together. 

Contravaliation—The namo 
given to a belt of ficld works thrown 
up around and facing the place invest- 
ed, to render the besiegers secure 
against surprise. 

Control Department—Is a 
newly organized department in the 
British army, having for its object a 
better, more efficient, and more eco- 
nomical control over the departments 
it supervises. 

The Commissariat and the Ordnance 
Departments are the main sources of 
supply to an army ; the former repre- 
senting the food or life of it ; the latter, 
its fighting resources. 

Without thorough efficiency in these 
departments, no army can exist in 
the field ; failure would probably en- 
tail defeat and all the disasters attend- 
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ing it. We have an instance in the 
Franco-Prussian war of the disasters 
likely to attend an army whose com- 
missariat is unequal to the demand 
upon it—in the case of the French 
army at Sedan—which, it is said, from 
want of proper commissariat arrange=- 
ments, was unable to effect the relief 
of Metz, and was consequently over- 
whelmed by the "Prussian army. 

Gontusion — The effect of a 
ball or of any other, hard substance 
striking the human frame, or even the 
passage of a ball close to the limb, 
without breaking or tearing the skin. 

Convention — An agreement 
which is entered into by troops that 
are opposed to one another, either for 
the suspension of hostilities or the ex- 
change of prisoners. 

Conversion — A term used in 
ordnance nomenclature when condemn- 
ed stores are converted or turned into 
use for other purposes. 

Convex—Vide Concave. 

Gonvoy—A guard of troops,com- 
posed of all arms, employed to escort 
any supply of money, ammunition, 
stores, provisions, &c., conveyed in 
time of war to an army or fortress, 

Copal—aA resin next in durability 
to amber, almost colonrless, and softer 
than amber, though too hard to be 
seratched by the nail. Copal forms an 

- excellent material for varnish. Pure 
alcohol has little effect on copal; with 
the addition of camphor it dissolves, 
but the camphor impairs the durability 
of the varnish. Copal may be perfect- 
ly dissolved by ether, but it evaporates 
too rapidly to allow of the varnish be- 
ing uniformly applied. Copal is, there- 
fore, usually dissolved by fusing, and 
adding linseed oil heated nearly to the 
boiling point, 

Coping Stone— Vide Cordon. 

Copper—aA meial of great value, 





and known from the earliest ages. 
It is found in different parts of the 
world, and in combination with other 
substances, asan ore. The great sup- 
ply to the English market comes from 
the mines in Cornwall, Devon, Aus- 
tralia, and from South America. To 
bring copper to a state of purity, it 
has to go through successive repetitions 
of roasting, calcining, melting, and re- 
fining, and this is chiefly carried out 
at Swansea in South Wales, where 
there are large smelting furnaces. It 
is used as an alloy with many other 
metals, aud with tin in the manufacture 
of bronze guns. Copper alone is a very 
malleable metal, but on being mixed 
with tin becomes tough and well suit- 
ed for the lighter natures of ordnance. 
Copper melts at a temparature of about 
2000° Fahrenheit. It is a good con- 
ductor of clectricity, and is, therefore, 
made use of for lightning conductors. 

Copper Rod—Used for the light- 
ning conductors of magazines. Con- 
ductors are made either solid or tubular, 
varying from half an inch to two inches 
in diameter, being three inches . in 
length, and screwed to one another. 
They are supposed to protect a circular 
space, the radius of which is double the 

“height of the rod. 

Copper Sctssel — The clip- 
pings of copper left after the formation 
of percussion caps, friction tubes, 
coinage, &c. 

Copper, Sheet—Is of twokinds, 
thick and thin. The former comprises 
all copper of and above 50 ounces to 
the square foot; the latter, all under 
this weight. Thick sheet copper is 
used for the hoops of powder barrels, 
and for drying pans ; the thin for per- 
cussion caps, friction tubes, &c,, and 
the lining of magazine doors. Muntz’ 
patent metal fa cheap substitute for 
copper sheeting. 





COR 76 


cos 


SN a Ni ge he Te a 


Gordage— The term applied to 
every description. of rope used in the 
artillery service. Vide Rope. 

Cordon—A round projection of 
stone, about one foot in diameter, 
placed at the top of the revetment of 
the escarp to prevent the rain from 
damaging the masonry, and to form 
an obstacle to the besiegers when apply- 
ing the ladders for the purpose of an 
escalade. 

Gore—A bar of iron coated with 
elay, which is inserted into a finished 
gun mould, when the gun is to be cast 
hollow, which is termed “ casting on a 
core.” This mode of casting guns is 
not now adopted in the British Ser- 
vice. In the United States Service, it 
has again been reverted to, the practi- 
cal difficulties that hitherto interfered 
with this mode of casting having been 





surmounted by Captain Rodman, of the 
United States Ordnance Department. 
A core is also used in casting shells. 

Gornet—The junior rank amongst 
officers in the cavalry branch of the 
eervice. The cornet’s duty was for- 
merly to carry the standard—bnt it is 
now carried by a troop sergeant-major. 

Gorning or Granulating— 
That. process in the manufacture of 
gunpowder which takes place after the 
eake is removed from the hydraulic 
press—having been previously broken 
down—to the granulating house, when 
it is passed through rollers and sieves, 
until the different sized grains are 
formed. Corning is another term for 
granulating. 

Coronet—That part of a horse’s 
foot termed the little pastern, just 
above the coffin bone. 

Corporal—The rank below that 
of serjeant. Corporals of artillery take 
precedence of corporals of cavalry and 





infantry, according to thé date of their 
appointment as Bombardiers, 


Corporal Punishment —The 


infliction on the bare back, by means of 
a cat-o’-nine tails, of acertain numberof 
lashes for crimes committed by soldiers. 
Except for very grave offences, such 
punishment is seldom resorted to in 
the army, and then only during war 
times. The number of Iashes is limit- 
ed to 50, 

Corps—Any body of forces des- 
tined to act together ander one com- 
mander, 

Gorps-d’armee — Vide Army. 

Corrosive Sublimate—Is the 
bi-chloride of mercury. It is formed 
by introducing hot mercury into chlo- 
rine gas; the mercury inflames, and 
the bi-chloride is formed. There are 
other ways of preparing it. What is 
termed kyanising, is applying this enb- 
stance to the preservation of timber, 
cordage, sail, tent cloths, and other 
fabrics from decay by mould, or the 
ravages of insects, It is the inven-' 
tion of Mr. Kyan. . 

Corrugate—A mode of render- 
ing sheet iron very tenacious and 
durable. The sheet iron is coated 
with zinc, and compressed by means 
of dies into plates. 
-is-extensively used for roofing, for mili- 
tary wagons, boats, &c. é 

Gorselet—A light.armour for the 
fore-part of the body, or, according to 
some authorities, it was a mailed coat 
made to cover the whole body. It 
was anciently worn by pikemen. 

Cossacks—As described in Bran- 
de’s and Cox’s Dictionary of. Science 
and Literature, are a people inhabiting 
those parts of the Russian empire 
which border on the Northern domi- 
nions of Turkey, Poland, and the South- 
rn confines of Siberia, Both the name 
and origin of this people are involved 
in great uncertainty. They seem to 
have none of the national characteris- 
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tics of the Russians, and are probably 
a mixed Caucasian and Tartar race. 
They form @ sort of independent re- 
public, paying no taxes to Russia, but 
cheerfully contributing their numer- 
ous and valuable contingent of men ; 
which are well known as the most ha- 
rassing light troops that ever exercised 
a predatory warfare in the train of any 
army, 

Cottah—A Madras weight, equal 
to 16 chuttacks. 

Council of War—In the field, 
or elsewhere, an assembly of the senior 
officers of the army, called together by 
the officer in command, to concert 
measures for the future conduct of 
affairs. 

Counterforts— Vide Buttresses. 

Counterguard — In fortifica- 
tion, is a reveted work consisting of 
a narrow rampart and parapet, paral- 
Jel to the faces of the bastion, and 
which must be destroyed before the 
bastion can be breached ; for, from 
want of sufficient breadth in their 
terreplein, a lodgment cannot be effect- 
ed in them by the enemy, Counter- 
guards are sometimes constructed be- 
fore the salients of the ravelins. 

Gountermarch—A change by 
wings, companies, and sub-divisions, 
whereby those who were on the right 
take up the ground originally oceu- 
pied by the left, and vice versd. 

Countermines—Are mines or 
galleries excavated by the defenders of 
a fortress, to intercept the mines and 
destroy the works of the besiegers. 

Gounterscarp—lIn fortification, 
the revetment of the ditch forming 
the support of the coyered way, oppo- 
site the escarp. — 

Countersign—A watchword er 
number given daily by the commander 
of an army, in order that friends may 
be distinguished from foes ~by the 





knowledge of it, and which is ex- 
changed between guards, and en- 
trusted to those employed on doty in 
camips or garrison. Before the enemy, 
the countersign must be given by 
every one who approaches a sentry’s 
post, 

Coup-de-main — Sudden and 
successful attack on any position. 

Couped’-ceil—A glance, a pro- 
spect ; its military signification is the 
art of distinguishing at first sight the 
weak points of an enemy’s position, 
and of discerning the advantages of 
which any given space of country is 
susceptible. 

Court Martial — A military 
court appointed under the provisions of 
the Mutiny Act, for the investigation 
and punishment of all offences commit- 
ted by officers and soldiers, There are 
three natures of, Courts Martial, viz., 
the General, District or Garrison, and 
Regimental ; the assembly of either of 
which depends on the enormity of the 
offence to be tried. On a march, or on 
board ship, a Detachment Court. Mar- 
tial may be convened by the senior 
officer in command. 

Cover—To soldiers who have seen 
much campaigning, this term will be 
familiar, as expressing security or pro- 
tection; thus, to land under cover 
of the guns, is to advance offen+ 
sively against an enemy who: dares 
not approach on acconnt of the fire 
from ships, boats, or batteries, It 
likewise signifies whatever renders any 
movement imperceptible, as under 
cover of the night, under cover of a 
wood, &e, 

Covered Way —In fortification, 
isa space about thirty feet broad from 
the counterscarp to the crest of the 
glacis, and completely surrounding the 
body of the place with its outworks, 
thus forming a secure road of commu- 
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nication all round the fortress, outaide - 


the ditch, 

Crab Capstan—Consists of a 
barrel (in shapea frustrum of a cone) 
and frame-work of wood and iron, by 
which the barrel is supported in a ver- 
tical position with its base next the 
ground. Itis furnished with two le- 
vers, called capstan bars, which are 
passed through mortises in the head, 
aud by means of which the barrel may 
be turned about on its axis. By means 
of the crab capstan, a few men acting 
atthe bars.can move weights which 

- would be far beyond their strength, 
if applied in the ordinary manner. If 
a crab capstan cannot be procured, the 
windlass of agyn may be used as a 
substitute, the cheeks being laid on 
the ground and secured with pickets ; 
or a temporary capstan may be rigged, 
by lashing four handspikes to the 
spokes aud felloes of ‘a limber wheel, 
which is turned upon the pintail of the 
dismounted limber. 

Cradle, Gun—A frame-work of 
wood placed on the back of an ele- 
phant for carrying Field or Moun- 
tain Artillery in hill countries. This 
mode of transport is chiefly for field 
guns, a8 mountain guns are generally 
carried on the backs of mules, -An 
elephant can carry 1,400Ibs., but in 
a hilly country his load should not 
exceed 1,000Ibs. - 

Gramp-—A short bar of iron with 
its ends bent, so as to form three sides 
of a parallelogram : at one end a set 
screw is inserted, so that two pieces of 
metal being placed together, can be 
held firmly by the screw. 

Cramp Knuife—Used by the 
cooper for shaving a stave. 

Grane—A picce of mechanism usu- 
ally consisting of combinations of 
toothed wheels and pulleys, by means 

_of which stores, materials, &c., are 





lifted from vessels. to the yard or 
wharves, Cranes are of two kinda, 
fixed and moveable, In the former 
ease, they are much more efficient, as 
greater power, by -the interposition of 
wheels, axle, and pulley, can be ap- 
plied.- Fixed cranes at wharves are 
generally made to revolve on a centre, 
so that the goods raised can be brought 
over the wagon into which they are to 
be deposited. The smaller cranes are 
from 3 to 5 tons, that is, capable of 
raising those weights. 

Crank—In machinery, is a bend 
in an axle by which a reciprocating 
motion in a rod is made to produce a 
revolving motion of an axle and of a 
wheel, which may be connected with it, 

Grater of a Mine—The cavity 
formed in the ground by the explosion 
of acharge of gunpowder or gun-cotton, 

Crease, Iron—One amongst the 
many irons the tin-man makes use of. 
It is employed for making small bands. 
and. tubes, and also for creasing “up, 
and thereby strengthening the edges 
of articles. 

Cremaillere— An indented or 
zigzag outline, 

Grenellated —Loop-holed, a 

Cresset—A skeleton grate -tsed 
by the cooper for bending staves. ‘The 
grate is filled with chips or shavings’ 
and lighted; the keg or cask is then 
Placed over or round it, and when the 
sap is warmed, the staves will bend 
without cracking. 

Grose—An instrument used by the 
cooper for making grooves, 

Cross—The ensign, or grand.~ 
standard, borne by the crusaders in the 
Holy Land. Hence is derived the 
name given to the superior mark of 
distinction termed the Grand Cross 
belonging to certain orders, such as the 
Bath, Star of India, St. Michael, 
and Si. George. 
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Gross-lifting — To cross-lift a 
gun isto move it in a direction nearly 
at right angles to its axis. 


Crow-bar—An iron bar, used as 
a lever to move heavy weights. 


Crown-W ork — Vide 
works. 

. Crow's Foot—An iron ball with 
four spikes, so arranged that when 
thrown on the ground, one spike always 
remains upright. It is used to impede 
the advance of troops, more particular- 
ly cavalry. The spikes are sometimes 
cast without a ball, and sometimes they 
are simply triangular pieces of iron 
with the points sharpened. 

Crucible—A melting pot used in 
the chemical laboratory. Small cru- 
cibles made of earthen-ware should be 
made to stand great heat, as when 
residuum has to be burnt, the crucible 
is pat into the fire or over a lamp. 

Crusher Gauge—An appara- 
tus expressly designed for the use of 
the Committee on Explosives, lately 
assembled in England, for the purpose 
of determining the pressure of all na- 
tures of powder on the barrel of a 
gun. For a description of the appava- 
tus and its use, vide Procecdings of 
the Royal Artillery Institution for 
November 1870. 

-@Grust —The internal part of a 
horse’s foot which covers the more sen- 
sitive parts of the foot, and to which 
the shoe is immediately attuched. 

Crystallization—The sponta- 
neous arrangement of the particles” 
of solid bodies in regular geometric 
forms. A tendency to such an arrange- 
ment is generally observed in solids 
which are gradually deposited from a 
state of solution, but sometimes in 
those which have condensed into the 
solid from the gaseous form, or in 
masaes solidified after fusion. 

Gube—A regular solid body with 
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six equal sides and containing equal 
angles, 

Cuirass—A piece of defensive 
armour covering the body from the 
neck to the waist. Thehousehold troops 
(cavalry) wear the cuirass at the pre- 
sent day. 

Cuirassters — Heavy cavalry, 
still kept up in some of the continental 
armies. There has been no such 
regiment in the British Army, since 
the Revolution in France, ‘The French 
had troops of this description in the 
campaigns of the first Napoleon, but 
notwithstanding’ their supposed in- 
vincibility, they were totally routed, 
and destroyed by the superior weight 
and dexterity of the British Life 
Guards, 

Cul-de-sac — A place where 
troops are enclosed, and at the mercy 
of the enemy. 

Culmination—lIn astronomy, is 
the act of coming to the meridian in 
the case of any star or planct, when it 
attains on any given day its greatest 
altitude in the heavens, 

Culverin—Ancient name of a 
gun ; it was at first the lightest and 
shortest, but afterwards the longest 
and heaviest gun. 

Cunette—A narrow wet ditch in 
the middle of the dry ditch of a fort. 
It acts asa drain, as well as an im- 
pediment toan attacking force. It is 
generally about 6 feet wide and 3 or 4 
deep. 

Cupola—A revolving shot-proof 
turret, formed of strong timbers, and 
cased with massive iron plates ; either 
one or more of these turrets or towers 
are placed on the upper deck of a 
ship, and in some systems of cupolas 
the tower is crected on a base which 
is made to turn on its centre by means 
of steam power. The weight of one 
of these towers of the late Captain 
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Coles’s pattern, including guns, would 
be about 68 tons. Within the turret, 
heavy ordnance is placed, and fired 
through openings made in the sides. 

The term cupola is also applied toa 
small blast furnace in which iron is 
melted. It consists of 9 cast-iron cy- 
linder, lined with sand or fire bricks, 
with openings at various heights in 
the side, for admitting the blast pipe 
where it is wanted. Near the bottom 
is an opening for letting out the liquid 
metal, The furnace is first filled with 
ignited coke, and as this begins to sink, 
alternate charges of coke aud pig-irou 
are thrown in every ten or fifteen 
minutes. 

Oups, Tin—Are used with heavy 
breech-loading guns, and serve, in con- 
junction with the vent piece, to seal 
more effectually the powder cham- 
ber, and to prevent the escape of gas, 
which is very destructive to the angular 
face of the vent piece. The cup is 
placed between the end of the cartridge 
and vent piece. A small hole in it 
serves both for the passage of the vent 
fire, and also for the cup being easily 
placed in position. There are two sizes 
of tin cups, the low and- high gange. 
Low gauge-cups only are required for- 
guns with iron breech bushes. The 
eup should be drawn out to the rear 
by means of a hook. 

Gurb—Is the wooden or iron bor- 
der, funnel shaped, standing out from 
the incorporating bed of a gunpowder 
mill at an angle of 45 degrees, and 2 
feet high, serving to keep the charge 
in the bed, and all extrancons matter 
out of it, This termis also applicd to 
a horse’s bit. Also to the enlarge- 
ment on the back of a horse. 

Curry Comb—Used in cleaning 
a horse, ‘This instrument should 
never be applied below the knee, as it 
is calculated to injure the back sinew. 


CGurtain—lIn fortification, the line 
of rampart that joins the flanks of two 
bastions together. 

* Curtain Angle—In fortifica- 
tion, formed by the meeting of the flank 
and the cortain, 

Curtains—The targets used by 
artillery at practice are termed “cur- 
tains,” and are made of coarse Indian 
eanvas of the following dimensions, 
9’x 9’. In India, two per piece are allow- 
ed to a Light Field Battery ; one per 
piece to a Heavy Field Battery ; and 
eight curtains in all to a Mountain 
Battery. Artillery Divisions get cur- 
tains 9’x 9’ at the rate of two per piece, 
except for mortars; and curtains 
36’ x 12’ (one on loan) are to be expend- 
ed for heavy howitzers. 

Curve—The line described by a 
projectile in its course, termed the 
trajectory, which being acted upon by 
gravity, docs not move on in a horizon- 
tal or straight line, but inclines or 
bends towards tho earth. 

Curve Line—Is a line which is © 
neither straight nor composed of 
straight lines. Of special curves, that 
described by a projectile is the only 

one that need be considered here in 
} somsecton with gunnery. | If is called 

the trajectory, and approximates closely . 
to a parabola. 

Curved Fire— When a projectile 
is fired so as just to clear aninterposing 
cover, and then descend upon the 
object, the line of fire being perpendi- 
cular, or nearly so, to the front of 
troops or works to be destroyed,—such — 
practice has been termed “-curyed fire,” 
in order to distinguish it from ricochet. 
This kind of fire has been long em- 
ployed to dislodge troops posted behind 
cover, by firing common shells from 
guns or howitzers. Smaller charges 
and higher angles would, as in ricochet, 
be required than for ordinary direst fire. 
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Ourvilinear—Consisting of cary- 
ed lines. 


* Gutlas—A broad curved sword 


used by sailors, 


Cutters — Implements used in 


workshops, also in foundries in boring 
ordnance. They are classed under 
several heads according to the work 
they are required to perform. 

' Gylinder—When one cxtremity 
of a straight line is made to revolve 
round the circumference of a circle, so 
that all the positions of the atraight line 
are parallel to each other, and the other 
extremity describes an equal and paral- 
lel circle, the straight line generates 
a cylindrical surface ; the volume en- 
closed by which circle is called 2 cylin- 
der, The line joining the centres of 
the circle is the axis of the cylinder, 
called right when the axis is at right 
angles to the circles or bores, otherwise 
oblique. 

Cylinder Gauge — An instru- 
ment invented for gauging the dimen- 
sions of the cylinder of a smooth-bore 
gun. The gauge must pass to the 
bottom of the cylindrical part of the 
bore ; if it does not go freely to the 
bottom, the bore is too small ; but if it 
goes down, the bore may still be too large 
and irregular in its dimensions, To 
ascertain this the “star gauge” is used. 
Ae cylinder gauge is turned to the exact 
aninimnm -or true diameter of the bore 
’ foreach calibre. This cylinder is hol- 
. low, of wrought or cast iron, and its 

length is equal to its diameter. It has 
erogs-heads at right angles to eack 
other, one with a smooth hole of the 
same diameter as the cylinder staff, the 
other tapped for the screw of the staff 
socket. 





D. 
Dagger—A short sword or long 
knife. It was in vogue as carly as the 
sixth century, and has been in constant 


use since. Midshipmen still carry it 
in their dirk. 

Dahlgren Gun—Is the inven- 
tion of the late Admiral Dahlgren of the 
U.S. Navy. In appearance, the gun 
is not unlike the shape of a soda water 
bottle. In this gun every projection 
that can be dispensed with is suppress- 
ed, and the exterior form is produced 
by a continuously curved line, no an- 
gular points being formed by suddenly 
changing the diameter at the different . 
points along the piece. The U. S. 
Navy guns of this pattern are the 
9-intth, 10-inch, and 11-inch shell 
guns, 

Bam-—aAn impediment formed of 
stones, gravel, and earth, thrown across, 
a stream of water, by which it is made 
to overflow its banks, in order to inun- - 
date the adjacent country. 

Dammer—aA resinous substance 
found in many parts of India; it 
exudes from different kinds of trees, 
That used in Bengal is yiclded by the 
“Shorea Robusta” or the Sal tree, 
There are three kinds, the white, black, 
and coarse dammer, which appear to 
resemble the resin obtained from the * 
pine. It is in very general use through- 
out Eastern and Southern Asia, In 
arsenals, it is used to protect packages, 
&c,, which are likely to be exposed to 
damp or wet in transit, 

Dart — A lance thrown by the 
hand. This weapon is only known in 
ancient military history, 

Day, Apparent Solar — Is 
the time included between the centre 
of the sun leaving the meridian of any 
place, to its return to the same meridian 
again. It varies continually in length, 
owing to the unequal motion of the 
earth in its orbit, and the obliquity of 
| the ecliptic, being sometimes more and 

sometimes less than 24 hours. 

Day, Artificial — Is the time 
it 
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between sun-rise and sun-set, and ya- 
vies with the latitude of places. 

Day, Astronomical — Is 
reckoned from noon to noon ; and, con- 
sisting of the same length of 24 hours 
in all latitudes, is called a natural day. 

Day, Mean Solar — Is the 
time which would elapse between con- 
secutive returns of the san to the me- 
vidian of any place, if moving in the 
plane of the equator with an equable 
motion, It is the mean of the true 
solar days throughout the ycar, and 
consists of 24 hours as measured by a 
time-piece, which, on some days of 
the year, ig as much faster than the 
sun-dial, as on other days the sun-dial 
is faster than the time-piece. 

Day, Sidereal — Is the time 
which elapses between consecutive re- 
turns of any fixed stars to the same 
meridian, or in other words, the period 
which the. carth takes to accomplish 
one rotation on its axis. This period 
is anvarying and immutable—23 hours, 
56 minutes, 4 seconds, which would 
always be the length of the solar day, 
if the earth stood still in space, und 
only turned upon its axis, 

Dead-Head—In foundry, the mass 
of metal in excess of the gun’s length, 
which is purposely left in casting ord- 
nance. It serves to replace the diminu- 
tion or contraction of bulk which takes 
Place in the cooling of the metal, also to 
add solidity and compactness to the 
piece. The longer the dead-head the 
better. Before the piece is bored out, 
the dead-head is cut off, and re-melted 
with subsequent castings. 

Deblai—ic fortification, earth ex- 
eavated from the ditch to form the 
remblai. 

Debouch—To march ont of a 
defile, or narrow pass, or from a wood, 
village, &c. 

Debris—Ruins of a building or 


town which has been sacked; broken 
remains of an army after defeat. 
Decamp—To quit any place or 
Position in an unexpected manner. 
Decantation—In chemistry, a 
mode of separating solids from fluids. 
It consists.in allowing the solid to 
subside to the bottom of the vessel, 
and removing the clear’ supernatant 
liquid by pouring it off slowly. 
Declination — Of a heavenly 
body is the are of a circle of declina- 
tion, iutereepted between its place in 
the celestial concave and the celestial 
equator, 
Decrement—The diminution of 
any quantity, space, or time. 
Decrepitation— In chemistry, 
the crackling noise which certain salts 
make when heated, usually caused by 
the sudden escape of water. 
Defaulters’ Book—Is the re- 
cord of crimes committed by soldiers, 
There are two Defaulters’ Books in @ 
Regiment, the Company and the Regi- 
mental. In the former are inserted 
punishments for minor offences, not 
exceeding 3 days, which can be award- 
ed by the officer commanding the com- 
pany. Such punishment should be 
inserted. in the officer’s.:.owm, -hand- 
writing. In the latter, or Regimental 
Defanlters’ Book, are inserted all punish- 
ments awarded by the Commanding 
Officer of the Regiment, or by Courts 
Martial. In this book are also to be 


barracks has been awarded. 


the proper arrangement, of, works. in 
order to parry the effects of command- 
ing ground. Works shonld be defiladed 
against musketry, within 400 yards; 
and against artillery, within 1,200 yards 
or upwards. This was the distance 
with smooth-bore arms, which has 





Defilading—In fortification, ‘is 


entered all offences for which a punish-': * 
ment exceeding 7 days’ confinement:to”.. - 
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probably been modified since the in- 
troduction of arms of precision. 

Defile—A narrow passage or road, 
in marching through which the troops” 
can present only a small front. If 
artillery, on its march, is’ opposed by 
such an obstacle as a defile, or a steep 
ascent in mountain passes, &c., the 
head of the column must endeavour to 
pass it rapidly, and the drivers of the 
sncceeding carriages should be warned 
of it, that they may be attentive to 
keep their distances and ranks. 

Deflagration — A chemical 
term: it is understood to mean every 
process of decomposition attended with 
noise or detonation. 

Deflection of a Projectile— 
Vide Deviation. 

Degree—The 360th part of the 
circumference of a circle; 60 geograph- 
ical miles. 

Deliquescence — The power 
that certain salts have of attracting 
moisture and dissolving into water. 
Saltpetre has generally many delique- 
scent and impure salts in it, which, in 
the process of refining, it is freed from, 
before being used for gunpowder pur- 
poses, 

Demi-Bastion — In fortifica- 

- tion, that which has one face and one 

flank cut off by the capital, 

s9emi-Lune—In fortification, a 
‘work having two faces forming a salient 
anglé.: A ravelin is a demi-lune. 

~ Demolition of Artiliery— 
The destruction of ordnance by artificial 
or other means, This is performed, if 
the gun be an iron one, by half filling 
the piece with powder, and jamming in 
one or two shot with stones, dits of 
jron, &c,; over this a complete tamping 
with stones and earth till the bore is 
filled. To break off the trunnions is not 
always an infallible mode of destroying 
ordnance, as they can still be fired from 






the ground. When time admits of 
only crippling guns partially, by remoy- 
ing one of,the trunnions, this is best 
done by laying its end on a block of 
wood, the blow being given by a sledge 
hammer, or (if that be not at hand) 
by heavy shot. A shot may be fired 
at the gun behind one of the trunnions, * 
which, if it should not break it, would 
render it unsafe. The first method, how- 
ever, particularly if the muzzle is part- 
ly buried in the ground, will be found 
certain to burst the gun. To render 
bronze guns unserviceable, fire a shot 
into them from some other piece, behind 
the trannions, which will; prevent the 
possibility of their being used again. 
Demolition of Works—When 
there is time, this operation is per- 
formed by mining or blasting. Thus, 
for instance, in demolishing the revet- 
ment wall, shafts would be sunk along 
the back at certain intervals (usually 
two or three lines of least resistance), 
the charge being placed within two or 
three feet of the bottom. These charges ~ 
are all fired simultaneously by @ proper 
arrangement of the hoses, or by an 
electric battery. If a house, such ag 
a magazine, block-honse, &c.; has to be 
demolished, it would be done by blast- 
ing. In this case, blast-holes, having 
an inclination downwards, are bored 
in the walls at two or three liné inter- 
vals as before. When the charges are 
required to be large, it is customary to 
bore the holes crossing each other in 
the shape of the letter V or X. When 
there is very little time, and the work 
has to be done hastily, the demolition 
is performed by firing large charges of 
powder, placed in the most effective 
manner. In a bridge, for instance, 
large charge placed over the crown of 
an atch, the roadway having been pre- 
viously picked up, would cause certain 
demolition; or in a building, twoor three 
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large charges placed against the walls 
in the rooms, the doors and windows 
being shut, would destroy the house. 
Donsimeter—An instrument for 
determining in mercury the specific 
gravity of the grains of gunpowder. 
The one in general use in the Govern- 
ment Factories was invented some 
years ago by Colonels Malet and 
Barthelmy Bianchi, of the French 
Artillery. Before the introduction of 
this instrument, the density of powder 
was arrived at by the immersion of the 
grain into liquids, such as turpentine, 
alcohol, &c,, but no method has proved 
bo accurate or satisfactory as mercury. 
The mode ofgfaking the density is 
as follows. First exhaust the air 
within the globe or receiver; fill it 
with mercury, weigh it, and empty the 
globe. Then take 100 grammes of 
powder, which is the usual quantity 
employed, and introduce it into the 
globe. Exhaust the air again, and ad- 
mit as much mercury as the globe will 
now contain; weigh this, aad note 
down each weighing, viz. the globe 
filled with mercury, and the globe 
filled with mercury and powder. Hav- 
ing accomplished this, proceed by the 
following formula to find the actual 
density of the powder: * 
p= D x 100 
(P'—P) + 100 
WhereD = specific gravity of mer- 
cory, which is found from a table of 
specific gravities of mercury at differ- 
ent temperatures; 
P = weight of globe filled with mer- 
cury and powder; 
P=weight of globe filled with 
mercury alone; 
100 = weight of powder used. 
The following is an example: 
Grammes. 
“Globe and mercury only =... 4190 
Globe with powder and mercury 3495 


Temperature at the time of weigh- 
ing. the mercury 60° Faht., consequent 
specific gravity 13°59. 

13°59 100 1359 _ 1799 


Then ———"~_ 
4190—3495-4 100 ~ 795 


density required. 

Density—The density of a body 
indicates the quantity of matter in it 
under a given bulk, and is synonymous 
with the term “specific gravity.” 

In the manafacture of gunpowder it 

|. is very necessary to attend to the den- 
sity, as so much depends upon this all- 
important point in regulating the qua~ 
lity and strength of the powder, Ex- 
perience has shown the density, most 
likely, under certain circumstances, to 
produce a good result in the different 
natures of powder manufactured, and 
care must be taken that neither an 
excess or want of density is apparent, 
as in the former case it affects the 
initial velocity of the powder, if great 
pressure has been given to it, causing 
thereby a low initial velocity; and - 
again, want of density renders the pow- 
der quick in ignition, which tells with 
great force on the gun, 80 as to render 
the use of such powder unsafe. 

Deploying—The formation of a 
body of troops from column into line. 

Depot—A place of receipt and 
issue of Commissariat and Ordnance 
stores, In small garrisons, depéts are 
usually in charge of Warrant Officers 
of those Depariments. The name is 
also given to certain companies at 
Home belonging to Regiments on 
Foreign Service, which are formed into 





battalions under officers specially ap- 
pointed to command them, 
Depression Carriage —A 
garrison carriage which admits of a 
depression of 30°, - 


Depth—In military evolutions, 
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applied to the space taken up by troops 
in column. Also the ground oceupied 
by a Battery fof Artillery in column, 
and its depth when drawn up in line 
‘on parade, 

Derivation—In gunnery, a term 
used by the French to express the de- 
viation, to the right or left of their 
path, of elongated projectiles, fixed 
from rifled guns. 

Derrick—aA sort of crane, prin- 
cipally used on board ship in hoist- 
ing heavy weights, such as taking out 
or putting in a mast. If used on 
land, it consists of a beam of wood, 
one end resting on the ground, the 
other supported at any convenient angle 
by guys. 

Deserter—An officer or soldier 
who, while on duty with his regiment, 
leaves. it without permission, with the 
intention of not returning to it again, 
The Articles of War punish desertion 
‘with death, but the power is only exer- 
cised before the enemy. 

‘Any soldier absent without leave for 
more than twenty-one days must be 
tried for desertion by a Court Martial. 

Desiccation—The expulsion of 
moisture from solid substances. This 
is effected at various temperatures, ac- 
cording to the nature of the substance, 
and by different means, such as the 
water oven, air bath, &c. 

be ‘Dotachment—A body of troops, 

4 ‘varying im number and composition, 

{according to the nature of duty requir- 
‘ed. It remains with the general of a 
force to form the detachment of what- 
ever troops he may see fit, and to use 
it as he may think necessary. 

Detachment, Gun—Consists 
of a certain number of men told off for 
the service of each piece of ordnance. 
In the exercise of the various descrip- 
tiong of ordnance, the same num- 
bers, as far as possible, always per- 








form the same duties, the detachments 
being told off upon the same principle, 
yiz., beginning with the lowest numbers 
and proceeding to the highest, No. 1 
always commanding. - Not less’ than 
six men should be posted to any de- 
scription of ordnance, and this number 
is only sufficient for light field pieces.. 
Heavy ordnance detachments vary in 
number according to the size and 
weight of the piece. The Armstrong 
Field Guns have detachments of one 
non-commissioned officer and eight 
gunners. For the heavier natures of 
‘Armstrong guns, such as the 40-Pr. and 
20-Pr., one non-commissioned officer 
and nine gunners form the detachment, 
and increased numbers to the still 
larger natures of rifled ordnance. 

Detonating Composition— 
A term applied to certain highly com- 
pustible compounds, which, when sud- 
denly struck, ignite or detonate. Such 
js the composition used in the manu- 
facture of percussion caps, friction 
tubes, Pettman’s fuzes, and the com- 
position placed at the base of the Mar- 
tini-Henry cartridge. A detonating 
fuze is now used in firing compressed 
gun-cotton, and its application in this 
manner isa recent and very valuable 
invention. 

Deviation—In gunnery, the path 
or course projectiles take oblique to the 
Jine of direction, caused, for the most 
part, from windage, and the non-homo- 
geneity of the shot or shell, as well as 
from the friction and shocks which 
the projectiles experience during their 
passage in the bore, and which form 
the principal causes of irregularity in 
fire from smooth-bore guns. Rifled 
guns giving a right-handed rotation, 
‘and from which elongated projectiles are 
fired, have a small constant deviation 
to the right, but which can be allowed 
for in laying the gun, 4 horizontal 
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alide being graduated and attached 
to the vertical tangent scale of the 
Armstrong gun for this purpose; or 
the gun can be sighted “true” when 
manufactured, so that no allowance is 
necessary except for wind, This de- 
flection or derivation in rifled guns 
arises most probably from two causes : 
First, a shot rotating rapidly, and at 
the same time falling in the air, will 
experience a greater pressure under- 
neath than above, and will, therefore, 
roll, as it were, upon the denser air 
below ; and if on leaving the piece it 


had a right-handed rotation, would roll | 


to the right. Second, the resistance 
of the air on the point of an elongated 
~ ghot fired with a right-handed rotation, 
- will act obliquely on the shot and 
_cause deflection to the right. 

Devil Carriage—A carriage on 
high wheels, with a limber similar to 
that of a siege carriage, for the trans- 
port and removal of heavy ordnance. 
It is not used in India, and appears in 

«the Home Service to have been super- 
- peded by the sling carriage. 

Dhall Bush (Cytisus cajan)— 
The wood used in India in the prepara- 
tion of charcoal for Gunpowder. It 
grows in most parts of India, and has 
been found to make the best charcoal 
of the several woods at present known. 
Colonel Anderson, in his work on the 
‘Manufacture of Gunpowder,’ mentions 
it thus: ‘“ Dhall Bush has a growth of 
a fow months; the seed is planted in 
April aad the grain ripens about the 
1st January the next year, when the 
bushes ave cut down. The stalks are 
brought and stacked for use at the 
Powder Works. The wood is white 
and soft, and contains much saccharine 
matter. Hence, insects breed inter- 
nally, while externally it is attacked 
by various moths, which deposit their 
larve, The charcoal is good, its 
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fibrous texture distinct, and it ripgs 
with a clear, metallic sound, being at 
the same time soft and friable. A 
beegah of Urhur, or Dhall wood, is 
calculated to give about 200 maunds of « 
wood in its yearly crop, or the charcoal 
for 160 barrels ; hence 10,000 barrels . 
would require a yearly cultivation of 
60 beegahs.” 

As a general rule, the wood should 
be stripped of its bark previous to 
charring, although the practice was not 
uniformly pursued in the Indian Pow- 
der Mannfactories in former years, 
owing, it is supposed, to the expense, 
aud perhaps, the importance of peeling 
the wood not having been realized. 
The peeling process is now strictly 
carried out. : 

Dhurree—An Indian term, for a 
coarse kind of cotton carpet, called 
alsoa satringee; it is used for the floor- 
ing of tents, and very generally for car- 
pets in most houses in the North-West 
Provinces of India. .They are mado 
in different parts of the country, and 
very often by prisoners in jails. A 
small satringee is issued by the Com- 
missariat Department to every Europe~ 
an soldier, which is placed on. his 
sleeping cot in barracks; on the march, 
his bedding is folded up init, =~ 

Diabetes — This complaint in 
horses, as explained in Small’s Veteri- 
nary Tablet, is brought on from “too 
strong diuretics, or bad hay, The 
symptoms are, increased flow of urine, 
great debility. The cure is rest and 
warm clothing, with a physic balleom- 
posed of Cape Aloes, from 6 to 10 drama; 
Castile soap, 1 dram; spirits of wine, 1 
dram; syrup to form the ball. Also an 
anodyne ball may be given, composed of 
opium, 1 dram; camphor, 2 drams; gin- 
ger powder, 14 dramsj treacle to form 
a ball.” 

Diagonal — Is a straight line 
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which joins the vertices of two angles 
which are not adjacent to each other. 

Dial, Sun—A plate of metal or 
stone on which are inscribed the hours 
of the day, in such a manner that the 
shadow cast from the gnomon erected 
upon it, which falls in a direction al- 
ways opposite to that of the sun, shall 
indicate the apparent time. The gnom- 
on represents the axis of the carth ; 
hence its angle with the horizon is 
the latitude of the place, and it lies 
in the plane of the meridian. The 
hour lines are the projections of the 
horary meridians, given by the inter- 
sections of their planes with that of 
the horizon or dial. Dials may be 
placed either vertically or horizontally. 
The better class of dials have the equa- 
tion of time for all the different 
periods of the year marked on the face. 
At outposts and other remote places, 
where there are seldom any clocks, 
and it is difficult to obtain, a tolerable 
approximation to correct"time, a dial 
will be found very useful. 

Diameter — A line passing 
through the centre of a circle, bounded 
at each end by the circumference. 
When great accuracy is not required, 
the proportion of the diameter of a 

circle to the circumference may be 
taken as 1 to 3-1416. To find the dia- 
‘ateter of & spherical shot, its weight 
being given, multiply the cube root of 
‘fhe shot’s weight by 1923 for the dia- 
meter. In taking the diameter or 
calibre of the bore of a rifled gun, it is 
measured across the lands. 

Diaphragm Shell—Vide 
Shells. 

Dickson’s Guns—These guns 
were designed by the late Sir A. Dick- 
son, B.A; they comprised some light 
$2 Prs., 24 Prs., and 18 Prs. for naval 
service, which are now nearly all ob- 
solete. 








Dies—Are tools used in cutting 
metal screws or bolts, and are the con- 
verse of the tap as they must have inter- 
nal instead of external threads, but the 
radial notches are essential alike in 
each. For small works, the internal 
threads are made of fixed sizes, and in 
thin plates of steel; such are called 
“ serew plates.” For larger works, the 
jnternal threads are cut upon the edges 
of two or three detached pieces of steel, 
called “dies.” These are fitted into 
grooves within “die stocks” and various 
other contrivances which admit of the 
approach of the screwed dies, so that 
they may be applied to the decreasing 
diameter of the screw, from its com- 
mencement to the completion, 

Difference — A term which is 
only known in the British army. It is 
the sum paid by an officer, when he ex- 
changes from full to half pay, It like+ 
wise means the regulation price between 
an inferior and a superior commission. 

Dip—The inclination or set of the 
arms of axle-trees of gun carriages. 

Dipping Needle—Consists of 
a magnetic needle, supported and bal- 
anced on a horizontal axis, and playing 
therefore in a vertical plane. The 
angles through which it turns are 
indicated by a graduated circle, the - 
centre of which coincides with the axis. 
of the needle, and the frame which’ 
supports it has an azimuthal motion 
round a vertical axis, which is indi- 
cated and measured by the gradufted 
horizontal circle. 

Direction —In gunnery, is the 
path or course a projectile takes when 
fired from a gun. If the projectile 
travels to the point upon which the gun 
is directed, the direction is commonly 
said to be “ good ;” if it swerves away 
to the right or left, the direction-is 
then said to be “ bad.” 

Disarm—The act of depriving 
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RB soldier or body of troops of their 
arms for some gross misconduct or 
erime which renders dismissal from 
the service necessary. The mutiny 
in India of 1857-58, affords in- 
stances of whole regiments being dis- 
armed and disbanded. Other regiments, 
though apparently loyal, were simply 
disarmed, to prevent the chance of an 
outbreak upon their officers, with the 
intent to murder them. 
Disband—In « military sense, 
applied to the dismissal of a regiment 
or any large body of men, from the con- 
ditions of their military service, for 
_ disaffection or treasonable conduct. 
Discharge—In gunnery, to fire 


off a piece of ordnance. Guns were, 


formerly discharged by priming powder 
poured into the vent, or by quick 
match, which was ignited by means 
of slow match or portfire; friction 
tubes have, for some years past, been 
introduced into the Service, and have 
been found to be vastly superior in 
power and certainty of ignition to 
either of the above modes, and are now 
universally used. 

Discharge—In the army, a re- 
lease from Military Service. There 
are several sorts of discharge. First, 


-ona soldier having completed his term _ 


of service for which he engaged, and 
not wishing to renew his services. Se- 
cond, when permitted to purchase his 
discharge. Third, when disabled from 
wounds or sickness to serve any longer. 
Fourth, when discharged by sentence 
of court martial to penal servitude. 
Discipline—As understood in 
military life, is the obedience to and 
’ exercise of all orders and regulations, 
which have for their object the good 
government and management of a 
regiment or army. In fact, discipline 
may be defined as the perfection of 





it, in the management of troopa, may 
be attributed in the day of battle much 
of the success which has attended the 
arms of anation. Withontit,an army 
becomes a rabble ; and though bravery. 
will do much towards achieving -sue~ 
cess, it is by discipline mainly that 
the object of a war can be ultimately 
attained. 

Discretion — As explained in 
Johnson’s Dictionary, includes pru- 
dence, wisdom, the liberty of acting at 
pleasure, uncontrolled and uncondi- 
tional power ; all which qualities, if 
wisely directed, will contribute much, 
in military affairs, to the successful 
termination of all undertakings. The 
military phrase, to surrender at discre- 
tion, implies surrendering without stipu- 
lation, throwing one’s self on the mercy 
of 2 victorious enemy. 

Disembody — A term used in 
military parlance to signify the dis- 
arming of any body of men, and in dis- 
pensing w their military services 
for any stated period. The disembody- 
ing of the militia is an instance in 
point. 

Disengage — In machinery - 
which is in motion, to lift.a wheel out 


of gear. : 


Dish—The inclination or angle 
with the nave given to the spokes of a 
gun wheel, which is about 1} inches. 

Disjunctor — One of the three 
principal parts composing Navez’ Elec- 
tro Ballistic Apparatus. Itis thus de~ 
scribed by Captain Noble, in the R. A, 
Institution Papers, Vol. 8, page 117% 

“ An important part of the apparatus 
(the disjunctor) remains yet to be men- 
tioned. It will be obvious that the arc 
we have just supposed to be measured, 
corresponds to the time which the 
projectile takes to pass over the dis- 
tance between the screens, plus the 


order and regulation in anarmy. To | time which the weight of the conjunc- 
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tor takes to fall from its initial posi- 
tion to the cup of mercury. Now to 
obtain the former, the latter of these 
times has to be subtracted from the 
reading of the instrument, and the 
disjunctor enables us to do this by per- 
mitting us to break both currents (those 
through the first and the second 
sereens) simultaneously, The mode of 
procedure is then as follows: The 
instrument being arranged, the two 
currents are simultaneously broken by 
means of the disjunctor, and the read- 
ing of the needle is recorded. The 
instrument is again adjusted, and the 
projectile fired, the velocity of which 
itis desired to determine, and the read- 
ing of the needle again noted; the for- 
mer arc is subtracted from the latter, 
and the corresponding time computed. 
It will be observed that, by the use of 
the conjunctor, any constant source of 
error (such, for example, as the error 
due to the time required to clamp the 
vernier needle) is eliminated, as the 
same error will occur both in the dis- 
junctor and the projectile reading, and 
by subtraction will disappear. The 
disjunctor also enables us to ascertain 
the degree of regularity with which 
the instrament is working, as the acci- 
dental variations of the reading corres- 
ponding to the time, are of course the 
same as the variations which would 
occur in the reading corresponding to 
any other time. Major Navez lays 
down, aa a role, that observations 
should not be proceeded with when in 
a series of ten or twelve disjunctor 
readings there is between two succes- 
sive readings a difference greater than 
0° 25°”? 

Disk or Disc—A circular plate 
of any sort. 

BDislodge—In a military sense, 
to drive an enemy from the position 
he has taken up. 








Dismantle—In a military sense, 
to render fortifications incapable of 
defence. 

Dismissal — Is the sentence 
passed upon an officer by a Court 
Martial, for conduct which renders him. 
unfit to remain in the army, From the 
date of publishing the order, the dis- 
missed officer’s connection with the 
army ceases. It is in the power of Her 
Majesty to dismiss any officer from 
the service without bringing him to 
trial. 

Dismount—In artillery, to take a 
piece of ordnance off its carriage. With 
light guns, it is performed by the gan’s 
crew with the aid of drag ropes. With” 
heavy guns, gyns have to be resorted 
to; but guns of moderate weight can 
be dismounted by means of tackle, 
rollers, and handspikes. 

Dispart—In gunnery, the dispart 
is generally defined as a patch of metal 
placed on the highest point of the 
muzzle of a gun or howitzer, and which 
is half the difference between the dia- 
meters of the base ring and that of the 
swell of the muzzle. This definition, 
as Major Owen remarks in his Lectures 
on Artillery, will only strictly apply to 
cast-iron and bronze ordnance. He 
further explains that most of the 
dispart sights or patches are not placed 
near the muzzle, but on the top of the 
gan, o little in advance of the trun- 
nions; or, as with B. L. rifled guns, 
just above the trunnion, A better 
definition for dispart would then be, 
—half the difference between the 

iameter of those parts of the gun 
upon which the sights are placed. 
The term is derived from the mode of 
ascertaining the dispart, as shown 
above, and disparting (dividing in 
two) the difference between the two 
diameters, which Aalf difference shows 
the tapering or coning of the metal 
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between the base ring and swell of the 
muzzle. This pxtch of metal ig intend- 
ed, in laying the piece, to avoid the 
inconvenience arising from the line of 
sights or metal not being parallel to 
the axis of the gun. Disparts are 
cither fixed or movable. 
Disperse—In z military sense, is 
the power which an armed body, either 
better handled, or in Jarger numbers, has 
of scattering a hostile force drawn up 
to oppose it. Cavalry, under these cir- 
cumstances, form a prominent part in 
pursuing or dispersing the enemy. 
Disposition—As applied to the 
Strategic position of troops, is of infi- 
nite consideration both in war and in 
‘time of perce. In the former case, a 
knowledge of the country in which 
the campaign is to be fought, and the 
various combinations which should be 
carried out, formed on the disposition 
of the troops, is very necessary on 
the part of the general in command, to 
bring matters to a successful termina- 
tion, or to prevent the enemy from tak- 
ing advantage of a bad disposition of 
his opponent’s forces to harass or break 
them up. The following maxims from 
the memoirs of General Montecuculi 
are worth remembering :— . 
“ Deliborate leisurely, execute prompt- 
Ty. 
“ Let the safety of your army be ever 
first. 
* Leave nothing to chance, 
“Take advantage of circumstances. 
“Use all the means in your power 
to secure a good reputation.” 
* Distance—The space between th? 
observer and any object. In gunnery, to 
jadge distance accurately is a high 
qualification in artillerymen, as it is 
also in soldiers of the line, and is only 
to be attained by a clear sight, constant 
observation, and practice in the drill 
laid down on this subject, termed 





“judging distance drill,” the intro- 
duction of which into the army has 
been attended with such excellent 
results. Under the most favorable 
circumstances, however, judging dis- 
tances by the eye is not to be-depended 
upon, and this isso much felt in the 
artillery service that guns wilk soon. 
have measuring instruments attached. 
to them, which will give the distance 
of objects very accurately, and render 
it unnecessary to depend on the eye. 


Captain Nolan’s range-finder for this 


purpose is most favorably spoken of, 

Distance—In drill, is the rela- 
tive space left between men in the 
ranks after a formation or movement; 
or the space between ranks closed or 
open. 


of a body from extraneous substances 
by its conversion into vapour, its re- 
moval in that state, and its subsequent 
condensation. The operation is termed 
distillation if the vapour assumes the 
form of liquid upon condensation, even: 
_ if that liquid should solidify upon far- 
ther cooling. The vessels used for 
distilling are few and simple; those for 
raising the temperature of ‘the. water 
are generally of metal, ‘and termed 
“stills.” A. still consists of a boiler 
to contain the liqdld, to which is 
adapted a head terminating in « beak, 
which fits into the condensing appara- 
tus. There are two forms of conden- 
sers in general use,—the Worm, and 
Liebig’s Condenser. 
District—In a military sense, is 


Distillation — The separation 


the division of a country into separate | 


military commands, which are so dis- 
posed that the troops shall be within 
easy hail of each other, and susceptible 
of being readily combined. 
Ditch—The excavation or trench 
made rdund the works of a fortifiea- 
tion, from which the earth necessary for 
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the construction of the rampart and 
parapet is raised. Ditches are either 
wet or dry. The latter are preferred, 
as admitting of a better means of 
defence. 

Diving Bell—A vessel invert- 
ed in water and let down to any depth 
by means of a rope, air occupying the 
upper part of the vessel. By means of 
the diving bell, men are able to de- 
scend to great depths, and to carry on 
such submarine operations as may be 
necessary in masonry, laying stones, 
and the like, keeping under water for 
some hours by the aid of fresh air 
supplied by pipes or barrels attached to 
the bell. 

Division—In Artillery, a portion 
of a Field Battery, consisting of two 
guns with their wagons ; a division of 
artillery is also represented by two or 
more batteries under the command of 
a Lieutenant-Colonel. 

Division of an Army—Con- 
sists of twovor more brigades, composed 
of the three arms of the service, or of 
one arm alone, commanded by a Gene- 
yal Officer. 

Dog Tire—An instrament used in 
drawing the hot tire on the wheel. It 
consists of a bar of wood, about 2 
inches square and 3 feet long. There 
ig.an iron catch with a turned-up end, 
about 9 inches long, which, works 
either on @ pin eran eye-bolt, let into 
the wooden stick, To use it, the end 
of the stick is placed under the felloes, 
and the iron catch over the tire,and the 
handle pressed downwards. 

Dog Wood (Cornus sanguinea)— 
Wood from which charcoal is made in 
the Royal gunpowder factory, Waltham 
Abbey, for R. F. G. powder. It is not 
grownin any great abundance in Eng- 
land, and is therefore imported into 
the country from the Continent. In 
private factories, the charcoalcommonly 








used for R. F. G. powder is the alder 
(Rhameus frangula) and not dog wood. 

Dolphins—Two handles orrings 
in the form of an extended horse-shos 
on the surface of ordnance, midway be- 
tween the breech and muzzle. They were 
formerly cast on bronze gona, and 
were found useful for lifting the gun 
out of its carriage. 

Donjon or Dungeon—The 
highest and strongest tower of an an- 
cient castle. Derived from the Celtic 
word ‘dun,’ a height. It was some- 
times the resort of the garrison when 
nearly worsted, in order to offer terms 
of capitulation; it was also used for 
the reception of prisoners. 

Donkey Engine — A small 
steam engine, which is in very general 
use when stores have to be lifted, On 
board ship it is invaluable for clearing 
the hold. 

Doolie — An Indian term: a 
stretcher for carrying the sick and 
wounded in India, It is composed of a 
frame-work of wood, the seat or floors 
ing of cane or nawar (a coarse cotton 
tape). At the head and foot of the 
doolie is a triangular frame of wood, 
to the top of which an iron ring is at- 
tached ; through this the bamboo for 
lifting the doolie is placed, and raised 
on the shoulders of the carriers, 
The top of the doolie has a light 
frame-work of wood, over which a 
coarse red cloth curtain is hung to ex- 
clude the sun and wind from the patient. 

Double-Shotting —This is a 
practice more often adopted with naval 
than land artillery. In the latter, double 
shotting is only resorted to when the 
enemy being close on the guns, a double 
charge of case shot is likely to render 
good service. In double-shotting, the 
shot should touch each other, A wad 
is useless between them, rendering the 
shot more liable to split than if they. 
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were in contact, The charges for 


Dowlas—aA coarse kind of linen, 


double-shotting should be very much | which is used in a saltpetre refinery 
redneed, and the Jargest sized guns H 


should not be fired at a greater distance 
than 4 or 500 yards, 
in-the navy to-double-shot the 10-inch 
gun or 8-inch-of 52 ewt., and all car- 
ronades. The 32-Pr. of 56 and 58 
ewt. may be fired treble-shotted, and 
are the only guns that may be so fired 
with safety up to 200 yards. 


Dovetailing—In carpentry, a | 


method of fastening or joining two 
boards together by letting one piece 


into another in the form of the tail of / 


a.dove, projecting bits in one board 
being cut to fit into corresponding 
hollows in the other. 

Dowelling—In carpentry, forms 
part of a joiner’s work, and is the mode 
pursued by the joiner in joining planks 
or boards together, which is done thus, 
vig., by inserting short pieces of bard 
wood, let in for half their length, into 
a mortise cut in the edges of the boards 
that are to fit together, the mortises 
being, of course, made opposite each 
other, the dowels preventing the boards 
from rising up or starting from their 
places when the work is finished. In- 
stead of short dowels, a strip the whole 
length of the boards is let into each 
joint, half the strip lying in a ploughed 
groove made in the middle of the cor- 
responding edges of the two boards; 
but beside these precautions, the joints 
are well glued up. In making or re- 
pairing wheels, dowelling is resorted 
to by inserting or letting into the ends 
of each pair of felloes a round piece 
or pin of tough wood, serving to pre- 
vent their deviation from the circle, 
when by pressure of the tire or any 
other force, all the ends are compelled 
to meet. Dowelling is also applied to 
the manufacture of heads of barrels 
or casks, . 


It is forbidden ; 





for filtering the saltpetre liquid as it 
is drawn off from the boilers. 
Drag Rope or Lever Hitch-- 


: A knot, the same as the men’s harness 


hitch, and used for fixing handspikes 
to the ropes attached to heavy car- 
riages, which are to be moved by men; 
three men to each handspike. 

Drag Ropes—Used in mov- 
ing ordnance carriages when in diffi- 


: enlty, in sandy soil, steep ascents or 


descents, where there is no shoe attach- 
ed to the carriage, or locking chain 


| used for holding upon the carriage. 


They are made up in arsenals; the 
chain end is intended to prevent the 
rope being cut by the tire of the wheel. 

Dragon's Blood—A deep red 
resinons substance found in the East 
Indies, Cochin China, and the Eastern 
Islands. It occurs in masses of vari-~ 
ous degrees of purity, and in sticks, 
enveloped in palm leaves. Dragon’s 
blood is employed as a colouring mat- 
ter, and as.an ingredient in varnishes, 
Formerly it was used in arsenals in the 
browning liquid for gun barrels, but hag 
been discontinued for some years. 


-_-Dragoons—Were formerly term- 


ed a kind of cavalry, from their serv- 
ing indifferently on foot or horse, and 
thereby enabled on an emergency to 
act as cavalry or infantry. They 
were armed at first with a pike and 
musket, but the sword was afterwards 
substituted, and gradually the Dragoon 
ceased to act on foot. The first regi- 
ment of Dragoons was raised in 1681, 
and called the Royal Regiment of 
Dragoons of Great Britain—now ‘the 
Scots Greys, 

Draught—In a military sense, 
any given number of soldiers taken 
from the different branches of the 
army, or from the different component 
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parts of a regiment of brigade for any 
particular service. 

Draught—The act of drawing 
or pulling carriages, military or other 
kinds. This subject is of the highest 
importance in the artillery branch of 
the service, where the whole transport 
of artillery matériel is dependent on 
draught cattle. Horses for this pur- 
pose form the chief draught. Those 
for the artillery service should never 
be less than 15 hands high, certain- 
ly not the wheel horses, for height 
tends very much to the capabilities of 
a draught horse, and as explained in 
Hyde’s Gunnery on the subject of 
dranght: ‘In four-footed animals, the 


hinder feet is the fuleram of the lever | 


by which their weight acts against the 
load; and when the animal pnils hard, it 
depresses its chest, and thus increases 
the lever; hence we see the benefit that 
may be derived from large horses, for 
their lever necessarily increases with 
their size, Large horses will draw 
more than small ones, even though they 
have less muscular force, and are un- 
able to carry such a heavy burden. 
The force of the muscles tends only 
to make the horse carry forward conti- 
nually his centre of gravity, or, in other 
words, the weight of the animal pro- 
duces the dranght, and the play and 
force of the muscles serve to continue 
it.” 

In India, though horses form the 
draught of field artillery with their am- 
munition wagons, heavy artillery, with 
the rest of the matériel of the army, are 
drawn by elephants and bullocks. 

Draw—In gunnery, to “draw 

“the charge,” is to remove the cartridge 
from the piece after it has been loaded, 
and which is generally effected by means 
of the “worm” attached to the rammer 
bead of the sponge staff. 

Draw-bridge — In a fortified 





place, the communication with the 
country and between the various works 
is kept up by means of gateways, 
bridges, posterns, &c. Where bridges 
are used, they are nlways broken by 
draw-bridges, which can be raised in a 
moment of emergency, and are usually 
drawn up cvery night by order of the 
Governor of the place. 

Draw-knot—A knot incommon 
use in the artillery serviec, It is used 
for the same purpose as the recf knot, 
viz., for joining two ropes together, 

Drawing, Military — The 
representation or delineation on paper 
by vertical or horizontal lines of any 
portion of a country, the features aud 
extent of which it is necessary a Gen- 
eral in command of troops, serving in 
an cnemy’s country, should be made ac- 
quainted with, The best instruments 
for military sketching are the prismatic 
compass and pocket sextant. 

The information which such a sketch 
would afford, should be supplied by the 
Quarter-Master General’s Department, 
every officer of which ought to be able, 
with or without the aid of mathematical 
instruments, to delineate with facility 
and correctness a rough sketch of the 
peculiarities of the country, 

Drawing Paper--For the dif- 
ferent sizes, vide Paper. 

Dress—To dress, in manceuvres, 
is to keep the company or battalion in 
such a position or order, as to make an 
exact continuity of any line or diree- 
tion on which it may be formed. In 
dressing, the men turn their eyes to the 
“* point d’ appui,” where the officer is 
posted, and by his correcting the align- 
ment on certain fixed points, the most 
perfect line may be obtained. In ar- 
tillery, when a column is wheeled up 
into line, the dressing is made on the 
heads of the markers’ horses, and six 
inches from thém. The same rule ia 
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to be observed in all formations of 
line, as well as in the correcting of a 
line, when it is necessary to throw out 
markers for that purpose. In action, 
the dressing is on the axle-tree of the 
gun on which the formation is made. 

Dress—fh casting, implies the 
removal of the clay from a piece of 
ordnance when withdrawn from the pit, 
preparatory to turning. 

Dress, Military—The cloth- 
ing issued to the army, termed regi- 
mentals, The dress of the soldier 
should be light and easy, not encum- 
bering his arms or legs in any way, 
but leaving him free to shoot or walk. 
The dress, moreover, should he adapted 
to the climate of the country in which 
the soldier serves, 

Drift—A gun implement, used for 
clearing the vent when choked. In 


using it, 8 hammer must be applied to | 


the head of the drift to drive it through 
the vent. 

Drift—In gunnery, the deviation 
of projectiles from their true course. 

Drift, Wood—This drift is re- 
quired when fixing the papier maché 
wad in the fuze hole of filled common 
shell B. L. ; itis similar tq the wood 
drifts for common spherical shells, with 
the exception that the conical part is 
made to fit the general service fuze hole. 

Drifts, Rocket—Are made of 
wood, with brass ferrules ; there are 
three hollow, and one solid. They are 
used to drive the composition for sig- 
nal rockets ; a fifth drift, with a round- 
ed end to protect the choke, is used to 
set the case in the mould. 

Drifts, Screw — Used for clear- 
ing the vents of Armstrong guns 
when clogged. One per battery of field 
artillery allowed. 

Drill—The instruction given to 
all officers and soldiers in their respec- 


tive branches. It comprises the setting- | 








up of the soldier*as well as the march 
and maneeuvring of bodies of troops, 
equitation, the art of driving, and the 
working of guns, &c. 

Drill Bow—Used by different 
mechanics for drilling holes by hand 
power, 

Drilling Machine—A con- 
trivance for giving rotatory motion to 
a dri], and by means of spur gear con~ 
nected with the arm, for moving the 
tool to and fro, or up and down. It is 
used for drilling holes in metals where 
accuracy is required, the rougher work 
being done by the punching machine. 

Drivers, Artillery—Are men 
attached to a battery of artillery to 
drive the horses, They do not work 
the guns, but when they can be spared, 
are taught the gan drill. The men 
enlisted as drivers are of shorter stature 
than gunners, as height and weight 


; are not required, 


Drivers, Metal (Cooper's) — 
Made with a gun-metal head. It is 
used for driving home the hoops ona - 
barrel of powder, or in taking them 
off. 

Driving—This term, in the labo- 
ratory, is applied to filling fuzes, port- 
fires, and rockets, with composition. 


‘| The term is also used in mining, in 


constructing a gallery, £ 


Driving Wheel—In machinery, 
the wheel which communicates the 
motion to the pinion, or the second 


, Wheel deriving its motion from the first, 


which may either be a multiplying or 
diminishing wheel according to the 
necessities of the case, 
Drooping —In gunnery, this term 
implies a wearing away of the muzzle 
of bronze guns after long firing. Droop- 
ing oceurs from the gun having mach 
windage, and not slone from the cause 
hitherto given, yiz., quick firing and 
consequent heating of the piece. There 
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is a methad now of condensing the 
bores uf bronze ordnance. 

Drug Carriage—A truck car- 
riage used for moving heavy guns in 
positions where the size of the platform 
would be inconvenient. The carriage is 
constructed to carry guns up to 23 tons 
weight, and is made of African oak. It 
is fitted with bolsters of different sizes 
to suit the 12, 18, and 23-ton guns. 
The hind carriage is mounted on small | 
stout wheels, with a gun-metal nave 
and hoap tire. The front trucks are 
wooden discs shod with a broad hoop 
tire. The splinter bar is fitted with 
two pairs of frame shafts and out-rig- 
gers for swingle trees for four horses 
abreast. A break is fitted over each 
hind wheel. 

Drum-—In machinery, the cylinder 
attached to the shaft over which the 
belting is placed, to communicate mo- 
tion to the several wheels of the ma- 
chine in connection with it. 

Drum —A_ musical instrument 
which ismach used in the army for per- 
forming the beats at different times of 
the day in camp or garrison. Drums 
are hollow, snd covered at both ends 
with skins of parchment, which are 
braced with cords and with snares nn- 
derneath, They are used as a read- 
ing desk in camp when Divine Service 
is performed, one being placed on the 
top of the other. 

Drum-head Court Martial 
—Though not mentioned by name in 
the Mutiny Act, or Articles of War, can 
be held in cases of mutinous conduct 
necessitating instant punishment. 

Brummed-out—A punishment 
included in the award for dismissal 
from the service with ignominy. It 
consists in the soldier betug trumpeted 
or drammed-out of the barracks or quar- 
ters of the corps to which he belonged. | 

Drying Gunpowder—In «5 - 








certain stage of the manufacture of 
gunpowder, drying is an essential pro- 
cess, It takes place after the powder 
has been glazed. Formerly, in India, 
gunpowder was dried by exposure to 
the sun, but this is noyggdone by arti- 
ficial means, in a et, se heated 
by steam. 

Drying Room—Used in gunpow- 
der factories for drying gunpowder. It 
is a room heated by steam pipes, and fit- 
ted with open frame-work shelves, on 
which small wooden trays, about 3 feet 
long, 1 foot 6 inches in breadth, and 
24 inches deep, are placed ; the bottoms 
of the trays are covered with canvas or 
eopper, and each tray holds about 12 Ibs, 
of powder, The size of the room is in 
proportion to the out-turn of the fac- 
tory per diem, say, capable of hold- 
ing from 20 to 40 barrels; the powder 
remains in it for 24 hours, and is sub- 
jected to a heat of 130° Fahrenheit for 
18 hours, or longer ; the heat iscommn- 
nicated by steam passing through pipes 
arranged horizontally on the floor of the 
room. The temperature is raised and 
lowered gradually, otherwise the too 
sudden change would be likely to de- 
stroy the texture of the grain. The 
ceiling aud root are fitted with venti- 
lutors, through which ali the moisture 
escapes, admitting a constant current 
of hot air to circulate through the 
room. It is of the greatest importance 
that the vapour should be carried off, 
tor if this is not effectually done, on 
the decrease of the temperature, it 
would condense, and form again on 
the powder. 

Dubber—An Indian term; a vessel. 
for holding oil. It is made of untan- 
ned ox or sheep skin, and is peculiar 
to Asiatic countries. It is also termed 


* att Keopah.” 


Dumb-bells — Used for gymna- 
* : 
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sia, and are of the following weights 
10 lbs,, 16 Ibs., 20 lbs. 

Dummy Friction Tube-—- 
Used for drill purposes. It cgnsists of 
a steel prong, fork and lanyard ; the 
prong is enteygd in the fork, which is 
inserted in the vent aud pulled through 
by the same motion which fires the sgr- 
vice friction tube, Since the original 
pattern was approved of, it has becn 
found that the prongs are liable fo 
fracture at the “eye.” In the present 
pattern the prong is made stronger, 
and the split of the spring is carried 
through its neck, instead of the latter 
being solid. 

Dundas’s Guns — Gans of 
somewhat similar form to those of 
Mr. Monk’s, and introduced into the 
service, some years ago, by Colonel Dun- 
das. They are not so conical, having 
a greater thickness of metal in the 
Ist and 2nd reinforces, lis 68-Pr, 
(95 ewt.) is used both asa land and 
sea-sorvice gun, and his 32-Pr, of 58 
ewt, has been largely used in the 
navy. 

Dust, Powder—All gunpow- 
der, in the process of reeling, gives off 
® certain amount of dust. It is a 
great object to remove this dust. from 
powder, as it quickly absorbs moisture 
from the atmosphere, and, conse- 
quently, impairs its preserving qua- 
lities. The operation of dusting is 
effected by cylindrical reels covered 
with canvas, which revolve at a given 
rate. ° 


Duty—In a military sense, the 
observation and execution of all orders 
which pertain to a soldier. In all 
military service the tour of duty is in- 
variably from the senior downward. 
An officer on one duty cannot be or- 
dered for any other, until he has com- 
pleted the duty on which he is engaged. 





Garrison and brigade .duties are 
those performed by one regiment’ in 
common with another; regimental 
duties by the officors. of a regiment 
or brigade of artillery among them- 
selves. % 

Duty—With reference to a steam 
engine, is the amount of work done in 
relation to the quantity of fuel con- 
sumed, 

Dwarf Platform—The origi- 
nal pattern is similar in general con- 
struction to the “ common traversing ” 
platform, and guns mounted upon this 
nature of platform can fire through or- 
dinary embrasures. By lengthening 
the legs of a platform of this kind, the 
gun could be fired over a parapet, if re- 
quired, The ordinary garrison carriage 
is used with it, but has blovks instead 
of axle-trees upon which it rests, the 
part of the block between the cheeks 
being deeper, and passing between 
them, so as to keep the earriage in its 
place. In front of each bracket there isa 
pair of check plates, in which a gun me+ 
tal truck works, which comes into play 
when the rear of the carriage is hoisted 
up by the truck levers. “The carriage 


isrun up by means of tackle. These _ 


platforms were made to traverse op ry 
pivot, but “raised racers? have been 
substituted, the platform resting on 
hollow solid tracks which run upon the 
racer. Since the introduction of heavy 
rifled artillery, a change of pattern has 
taken place, not only in this nature of 
platform, but in the carriage adapted 
to it, which is of the ordinary “double 
plate pattern,” both of which are made 
of wrought-iron, Casemate carriages 


and platforms are similarly constructed, | 


and the platforms of each only differ 
in the height they are raised from the 
ground; the casemate carviage and 
platform being designed to fire over a 
2 feet 6 inches genonillérc, the dwarf 
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carriage and platform, over a parapet 
4 feet 3 inches high. 

Dynamics—That branch of ma- 
thematics which relates to the action 
of forces producing motion. 


Bar — In ordnance nomenclature, 
auother name for the lug or loop of a 
mortar shell, The term was also for- 
merly applied to the “dolphins” on 
light guns. Ears were also attached to 
the larger natures of mortar shells, to 
assist in placing the shell in the mor- 
tar, but lewis holes are now adopted 
for that purpose. 

Barth, Moulding — Used in 
casting. 1t consists of a mixture of 
clay, sand, and horse dung. 

Bbhony (Diospyros cardifoliay—A 
tree common in the jungles of South- 
ern India. It is a strong, hard, close 
and even-grained wood, of a dark 
brown colour. A cubic foot of unsea- 
soned wood weighs from 85 to 90 lbs, 
It is used in the Arsenal and Gun 
Carriage Agency at Bombay for drawer 
handles, press screws, &c. 

Eccentric — Not in the centre. 
In gunnery, applicd chiefly to hollow 
projectiles whose centre of gravity 
aud centre of figure do not coincide. 
Almost every spherical shot that is 
east is slightly eccentric, as from the 
contraction of the metal on cooling, 
a cavity is formed in some part of 
the -interior (rarely in the centre), 
which upsets the perfect homogeneity 
of the shot. The effect of eccentricity 
on the flight of the shot is as follows : 
T£ the centre of gravity be above and 
in the same vertical plane with the 
centre of the figure, the range of the 
shot will be increased; if below, the 
range will be decreased; if to the 
right, the shot will deflect to the right; 





‘snd to the left, if the centre of gravity 
be to the left of the centre of figure. 
The ranges caused from this eccentri- 
city have been found to be so variable, 
and so little to be depended on, that 


; No use has been made ofthis cireum- 


stance in the British Service : indeed, 
such projectiles have been considered 
objectionable. 

Echelon — From the French 
échelon, a step or round of a ladder. It 
isa formation laid down in the Field 
Exercise of the Army, in which the 
divisions of a regiment are placed in a 
situation resembling the steps of a lad- 
der, a circumstance which has caused 
the movement to be thus designated. 
The divisions are thus placed succes 
sively parallel to each other, but no two 
on the same alignment, each division 
having its front clear of that in 
advance, so that, by marching directly 
forward, it can form a line upon it. 


, The €chelon formation is also appli-, 
; cable in many situations of batteries 
| of artillery, and is particularly adapted - - 


to resist attacks in front or in flank, 
The direct échelon of artillery is formed 
by the successive march of sub-divi- 
sions, divisions,” or half batteries to 
front or rear. The oblique échelon is 
formed by the wheel, less than the 
quarter circle of a battery, or any part 
of it, so as to be oblique to the former 
front, and parallel to cach other. It is 
used to gain ground to a flank while 
moving to the front. 

Eclaireurs— According to Major 
Burn, author of the Naval and Mili- 
tary Dictionary, eclaireurs are flank- 
ers, scouts of anarmy. When the first 
Napoleon was Chief Consul of France, 
he raised a regiment of éclaireurs for 
the protection of Paris. In the con- 
tinental war of 1870, cclaireurs were 
employed both by the Prussians and 
French. 
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Holiptic — The “ via solis,” or | 


sun’s path, the great circle which the 
sun appears annually to describe among 
the fixed stars, The ecliptic is so 
called, be@suse solar and lunar eclipses 
can only happen when the moon is 
in or very near this circle. 

Effective — Uscd, in a military 
sense, to denote the number of men 
actually borne and doing duty on the 
strength of a company or regiment, in 
the field or on parade. 

Effects—The property of a de- 
ceased officer or soldier, On the death 
of either, a Commitice of Adjustment 
is formed to take charge of the pro- 
perty, and to adjust the affairs of the 
deceased, as directed by the Mutiny 
Act, 

Efflorescence—The formation 
of small crystals on the surfaces of 
bodies, in consequence of the abstrac- 
tion of water from them by the atmo- 
sphere. Saltpetre shows itself in this 
form on the surface of the ground. 

Elastio—Any body which, being 
compressed, retarns toits original shape 
on being released. The air, for in- 
stance, is un example of elasticity. 

Blectric Fuzé— Vide Fuze. 

Electric Tube— Vide Tube. 

Blectricity—The science which” 
treats of the laws of the electric fluid; 
a power which causes attraction and 
repulsion between light bodies. The 
following is the relative conducting 
power of metals :— 





Copper 10000 
Gold 9360 
Silver 7360 
Zine E 2850 
Platinun ... 1880 
Tron 1580 
‘Tin 1550 
Lead 830 
Mereury 345 
VPotassinn... 133 





The conducting power of rods of 
the same metal of equal diameter is 
inversely as their lengths; of rods of 
equal lengths, it is proportional to the 
mass and not to the surface. The 
conducting power ig increased by 
lowering the temperature, and dimi- 
nished, and finally destroyed, by raising 
the temperature. Metals are infinitely 
better conductors than any other sub- 
stances. Charcoal, which has been 
exposed to a strong heat, is one 
of the best conductors, but greatly 
inferior in this respect to iron or 
platinum, 

Blectro-Ballistic Appara- 
tus—An apparatus invented by Major 
Navez, of the Belgian Artillery, which 
exhibits accurately the time occupied 
by a projectile in passing over different 
parts of the trajectory; also for men- 
suring the force of gunpowder as it 
is actually used in every gun in the 
service. The Electro-Ballistic Appara- 
tus consists of a frame, across which 
thin copper wires are stretched hori- 
zoutally in parallel lines, and of a 
pendulum, of which the vibration is 
measured, ‘Lhe frame is placed a 
few paces in front of the gun or the 


target, according as the initial or im- 9" 


pact velocity is required. The wires, 
which are so close together that the 
projectile cannot pass between them, 
are connceted with, and act upon the 
pendulum, by means of an electrical 
current passing through them, Any 
one of these wires being broken by the 
passage of the shot, the pendulum in- 
dicates the force of its vibration, and 
by working out a mathematical for- 
mula, the velocity of the projectile is 
ascertaincd to the 1,000th part of a 
foot per second. Vide Royal Artil- 
lery Institution Papers, from which 
the above is taken. 

Blephant — The most gigantic 
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of existing quadrupeds. This animal 
is used as a beast of burden and 
draught in India, for carrying the 
camp equipage of troops, and for drag- 
ging heavy artillery. The elephant is 
of an average height of 8 or 9 fect; 
some grow to 11 feet, and carry from 
12 to 1,400 lbs. and drag from 40 to 
60 cwt. Elephants are caught at the 
foot of the Kumaon hills in the N. W. 
Provinces of India, in Assam, and in 
Upper Burmah. They are fed on 
wheaten cakes, coarse grass, and leaves. 
Elephants breed in confinement, the 
period of gestation being about twen- 
ty months, and bring forth one young 
at a birth, 


Blevating Bye—To facilitate 
the elevation and depression of the 
Armstrong land service guns, an Ele- 
vating Eye is screwed into the under 
ride of the breech, at a suitable dis- 
tance from the trunnions, for the ad- 
justment of the gun, by means of an 
elevating screw, except the 110 Prs. 
and 40 Prs., which are worked with 
elevating screw and quoin. 


Zlevating Screw—In a gan- 
carriage, the screw which elevates or de- 
presses the gun. It is attached to light 
guns by means of an eye and bolt. 
Heavy gans have oscillating screws. 


Elevation—In gunnery, the rais- 
ing of the ax#of the piece sufficient- 
ly high to enable the shot to range 
the required distance. In firing at 
a given object, the axis of the gun 
must necessarily be directed upon a 

» point at a sufficiently vertical distance 
* above the object to allow for the ac- 
tion of gravity, which causes the ball 
continually to descend after leaving 
the bore of the piece. The elevation 
of the axis of a gun is generally 
regulated by means of a tangent scale, 
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that the divisions on it correspond with 
the various ranges required from the 
gun. ; 

Elevation—In fortification, the 
projection of the face -of a work ona 
vertical plane by horizontal rays. "It 
shows the height or depth of 4 work, 
and also its length, when the plane of 
projection is parallel to its face. 

Bllipse — In geometry, an oval 
figure formed of the section of a cone 
by a plane cutting both its sides, which 
plane, not being parallel to the base, 
meets the base of the cone when 
prodaced, 

Blongated Shot—The name’ 
given to cylindrical or oblong shot, 
which are used with rifled ordnance, 

Embarking, é&c.—The follow- 
ing directions taken from the Artillery 


Instructions will be found applicable... ; 


to nearly all the cases likely to occur, 
such as. embarking or disembarking 
from a beach, from a wharf, with or 
without boats, in presence of an ene- 
my, &c., &c. “On the arrival of the 
battery at the place of embarkation, 
it is to draw up in as compact order. 
as is consistent with the performance ° 
of the operations required. - The 
horses are to be taken out, the harness 
taken off and packed in vats, and the 
stores in cases. When there are no 
yats and cases, the stores must be se- 
cured to the carriages or tied together: 
the intrenching tools may remain with 
the carriages. The non-commissioned 
officers in charge of sub-divisions will 
attach to their harness and stores 
pieces of basil, having the number of 
their sub-divisious written upon them. 
The harness for each carriage should 
be embarked with it. The gun detach- 
ments will prepare the carriages for 
embarkation. ‘They will take off the 
Side arms and secure them together, take 


which is graduated in such a manner ; out the elevating screws, unkey the cap 
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squares, unlash the ammunition boxes, 
and coil up the lashing ropes. Each 
carriage, when called for, is to be run 
forward to the boat or crane; the gun 
is to be unlimbered and dismounted ; 
the ammunition boxes, shafts, wheels, 
&c., to be taken off; the washers and 
linch-ping must be carefully put away 
in the slow match box, and in the small 
box between the limber boxes. Every 
article must be stowed away with the 
greatest care, and arranged so as to be 
got at without delay. Those articles 
which will be the last required when 
disembarking, are the first to be em- 
barked, The divisions, and everything 
belonging to them, should be kept to- 
gether as much as possible. The first 
to be embarked are the spare carriages 
and forge, which are to be stowed for- 
ward ; the left division next to them, 
and before the main hatchway; the 
centre abaft the hatchway ; the right 
under the hatchway. The whole of 
the guns are put together, generally in 
the bottom of the hold, yents turned 
downwards, and a fid in them, to prevent 
their being choked. When a battery 
ia embarked in different vessels, every 
part should be complete, and a propor- 
tion of general stores be on board of 
each. Ifthe voyage is likely to last 
some days, cartouches with the ammu- 
nition must be taken out of the boxes 
and stowed in the magazine. The 
ammunition must be so placed, that 
whatever part belongs to any parti- 
cular carriage may be got at without 
difficulty. When the cartouches are 
not taken out, the boxes must be 
stowed well aft in the hold, or between 
decks, and they should be carefully co- 
vered with wadmilitilts or hair cloths. 
Jn embarking from a beach, it may be 
necessary to erect small sheers made of 
~ acouple of topgallant masts, previous-» 
ly prepared for the purpose. In em- 





barking from a wharf, if there are 
cranes, they should be made use of. 
If boats are employed, the loads must 
be regulated by the state of the weather 
and distance of the vessels. 

Embarking the Horses~When the 
vessels can come alongside a wharf, 
the horses are hoisted in by means of 
tackle. The slings, made of canvas, 
should be minutely inspected, to see 
that they are secure. There must be 
adouble guy made fast to the horse’s 
head, one end on shore, the other on 
board, to keep his head steady. A 
shoeing smith should be in each ship to 
receive the horses. A horse requires 
at least four men besides the driver to 
sling him, one on each side, one at his 
breast, and one behind. One end of the 
sling is passed under his belly, and 
both ends made to meet over hia back; 
one man passes his loop through the 
other ; it is received by the man on the 
other side, who hanls it through, hook- 
ing the tackle to it, both men holding 
up the ends of the sling. The men at ° 
the breast and behind bring their ropes 
round, and make them fast to the grum- 
mets. The driver holds the horse’s head 
and makes fast the guys to it. The. 
horse being previously blindfolded, the 


“word “hoist away” is given, and hie is. 


hoisted on board. The slings are then 
taken off, and he is led. to his place, 
the first horse being allys placed for- 
ward or aft, as the ship fills, the stalls 
nearest the hatchway being reserved 
for the horses which are to be first 
landed. The horses are to be embarked 
in the same order as the carriages, 
care being taken that the officers’ and 
non-commissioned officers’ horses are 
on board with the divisions to which 
they belong. The farriers and shoeing 
smiths should be distributed in different 
ships. When horsesare embarked in 
boats, sheers, or a derrick, are necessary, 
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The head of the derrick must incline 
inwards when the horse is rising, but 
when he is high enough, the head of 
the’ derrick or ‘sheers must be forced 
out, to bring the horses over the boat. 
This applies to beachor wharf. Sand 
or straw should be laid in the boats to 
prevent the horses slipping. They 
should stand athwart, the head of one 
horse being on the starboard, and the 
head of the next on the port side. 
‘The drivers sit on the gunwale, or stand 
between the horses. When horses 
are embarked from an open beach, 
. Without any appliances, they are to be 
Jed to the boat, and the halter given 
toone of the men init. The horse 
taust then be made to walk or leap in- 
to it, the gunwale of the boat being 
inclined towards the shore. A quict 
horse should first be embarked, and 
the othera will more readily follow. 
In embarking in presence of an enemy, 
the horses and carriages should first be 
embarked, the guns being retained to 
the last, to repel any attack. If the 
' position be a mile or two from the 
place of embarkation, it may be neces- 
sary to retain a portion of the horses. 
Disembarking.—The disembarkation 
is the reverse of what has been detail- 


ed. The harness is the first thing sent 


on shére. If the water is smooth, with 
little surf, the disembarkation may be 
easily carrféd on upon the beach, and 
the horses made to leap out of the 
boats. In disembarking in presence of 
an enemy, the guns should be put into 
boats, mounted ; Iaunches of men-of- 
war being best adapted for this purpose. 
The muzzle of the gun must point 
forward in the boat; and as soon as 
the boat takes the, ground, the gang- 
boards are put out, and the gun run 
ashore. The limber should accompany 
the gun. 

Bmbrasure — An opening cut 





through the parapet in order to enable 

artillery to fire through, and to 
command a certain extent of the sur- 
rounding country, The space between 
every two of these openings, called the 
merton, is from 15 to 18 feet in length. 
The form of an embrasure is that of 
a prism, its base being a trapezium. 
The opening of the embrasure is ‘term- 
ed the neck, and is two feet wide; that 
towards the country, the mouth, which 
is usually made equal to half the thick~ 
ness of the parapet; the other parts 
are termed the sides, the cheeks, the 
base, and the sole the slope to which, 
is generally less than the inclination 
given to the superior slope of the par- 
apet, in order that the fire from the 
embrasure may meet that of the mus- 
ketry from the: parapet, at a point 
within a few fect from the top of the 
counterscarp, 

Emery—Anx opaque variety of the 
mineral alumina, containing a consi- 
derable proportion of iron. It ig 
ground into different degrees of fine= 
ness, and used in arsenal workshops - 
for polishing and scraping off the 
outer coating of gun barrels before 
being re-browned, also for removing 
rust from the interior of gun barrels 
‘with the aid of the leading-out ma- 
chine. 

Eminence — A high or rising 
ground overlooking and commanding 
the surrounding country. , 

Emissary—A spy, a scout. In 


* g military sense, one who during war 


time personates the dress, language, 
and character of the power or nation 
he is sent amongst, for the purpose of 
obtaining information, or for the pur- 
pose of creating disaffection in the 
ranks of the enemy. 

Encampment — The grond 
taken up by any force on the concla- 
sion of its march. 
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The orderin which » Light Field Bat- 
tery camp in India is pitched is as f. 
lows. On the ground being selected, the 
guns and carriages attached to the bat- 
tery are first parked, and asentry placed 
over them, ‘The horses are then taken 
sixty yards to the rear, and picketed in 
parallel lines, running at right angles 
to the park. The teuts of the men are 
then pitched outside the lines of horses, 
but parallel to them ; the whole breadth 
of stables and tents, which is the 
breadth of the camp, being 88 yards. 
Forty yards in rear of the horses and 
tents, but at right angles to them, 
pitched in two lines at forty yards apart, 
are the officers’ tents, viz., the subal- 
terns’ and medical officers’ tents nearest 
the lines; then those of the Ist and 2nd 
captains ; fifty yards further to the 
rear, and on the right flank, is the 
hospital ; on the left, the bazar. The 
guard tent is pitched on the right flank 
of the park, and that of the Staff 
Sergeant of the Battery on the right 
rear flank of the line of tents. The 
whole depth of ground taken up is 300 
yards, and breadth 88 yards. 

Enceinte—In fortification, the 
body of the place, which is enclosed by 
bastions and curtains. 

Encounter—Literally a combat 
or fight between two persons. It is 
not unfrequently uscd to describe a 
battle or attack by large or small 
bodies of troops. 

* Bndless—Applied in machinery 


to the cord or band by which means, 


wheels and axles are made to act on 
each other. Sometimes the cord is 
placed in a groove in the circumference 
of the axle, and carried round a simi- 
lar groove in the circumference of the 
wheel ; this is termed an endless cord 
or band, by which means wheels are 
driven either in the same or an opposite 
direction, The term is also applied to 





an endless or perpetual screw. This 
method of transmitting the motion 
from wheel to wheel is presented jn 
every department of the arts and manu- 
factures, One of~the chief advan- 
tages of this method of transmitting 
motion by wheels and axles, is, that 
the bands by which the motion is. con- 
veyed may be placed at any distance 
from each other, and even in any posi- 
tion with respect to each other, and 
may, by a slight adjustment, receive the 
motion in either one direction or other, 

Hnemy—In a military, or national 
sense, signifies any nation or power 
with whom we are at war, which in- 
cludes also the allies of that power or 
nation, 

Enfield Rifle—The arm lately 
in use in the British Army. It takes 
its name from the small-arm factory at 
Enfield. It is a muzzle-logding arm, 
but has been converted into a breech- 
loader, and is now known as the 
Snider-Enficld: there are two patterns, 
that of 1853 having 8 grooves, and 
that of 1860 with 5 grooves. 

The length of the barrel of the pat- 
tern musket of 1853 is 54 inches with- 
out the bayonet, having one spiral turn , 
in 78 inches; weight with. bayonet, 
“9 Tbs., 12 oz. > 

The short rifle musket pattern Asso) 
is 483 inches in length without the 
bayonet, having one spiral farn in 78 
inches. Weight with bayonet, 10ibs 
4} oz. 

Some of the Native Regiments in In- 
dia are now armed with the Enfield rifle. 

Enfilade Fire—To sweep the 
whole length of any work or line of 
troops by a fire from a battery placed 
perpendicularly to the prolongation of 
the crest of a parapet, or to a line of 
troops, the guns being fired with full 
service charges. 

Engagement — In a military 
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sense, signifies a conflict, action, or 
battle between two contending armies. 

Engine — Denotes, gencrally, a 
kind of «gachine in which two or more 
of the simple mechanical powers are 
combined together. 

Engine, Fire—A machine for 
throwing water to heights and distances, 
by means of a forec-pump, and pres~ 
sute from air condensed in a chamber. 

Engine, Fuze—For extracting 
a fuze when fixed in a spherical shell. 
It consists of a frame-work of iron 
haying a vertical and horizontal screw 
within it; the latter acts on a vice, 
which embraces the fuze, and the 
former on the vice to draw it up. 

° Engineers—Onc of the branches 
of the army, to which is entrusted, 
in times of peace, the crection of all 
military buildings, and during the 
operations of any army in the field the 
constraction of every description of 
fortified works, also the planning and 
direction of the attack and defence of 
a fortification. Indeed, the duties of 
this branch are so multifarious, that it 
is scarcely possible to define them. On 
active service, an Engineer-officer is 
sometimes a Sapper-officer; at another 
time he is found engaged in the 
conspruction of works and bridges; or 
he may be employed in the reconnois- 
sance of a country, or attached to a Gen- 
eral Officer as Engineer of the division 
of an army. The duties of the En- 
gineers, both at home and abroad, are 
fully detailed in the Aide Memoire to 
the Military Sciences. 

Before the peace of 1763, the duties 
of Engineers were performed by offi- 
cers of the army generally; very shortly 
afterwards they were made into a per- 
manent corps, and in 1783, were raised 
to bea royal corps. In 1812, the Sappers 
and Miners were organised. Until 
1859, the non-commissioned officers and 








-men were called Sappers and Miners, 
but this designation was then abolished, 
and they became Royal Engineers, The 
personnel of the Engineers is com- 
posed of officers of the Royal Engi- 
neers and of the late Indian Engineers 


; (all styled by the former designation 


since the amalgamation of the two ser- 
vices). In India, there is a corps of 
Sappers and Miners (Natives) at each of 
the Presidencies, which is commanded 
by officers of the Royal Engineers, 

Besides Military Engineers, the ser- 
vices of officers of the civil branch of 
that profession have been of late years 
largely employed by Her Majesty’s In- 
dian Government to supplement the 
establishment, of this scientific branch 
of the Service. 

Enlargement of the Vent— 
Caused by rapid and constant firing. 
When it becomes considerable, the vent 
is rebouched. In old iron ordnance 
which had not copper vents, the gun 
was condemucd if the hole was en- 
larged to two inches. 

Enlist—Asa soldier, to receive any 
current coin of the realm as enlisting 
money, knowing it to be such, from any 
person employed on the Recruiting Ser- 
vice; hence the term “to take the shil- 
ling.” Enlistment in the British army 
Canlike what it is in continental armies - 
where the conscription is in force) is a 
voluntary engagement to serve Her Ma- 
jesty at home or abroad, either for a~ 
fixed or unlimited period; in the 
former case for twelve years, provided 
the recruit is upwards of eighteen 
years of age at the time of enlist- 
ment.* . 

‘The following system pursued in re- 
eruiting the armies of Prussia and 
France will not be found without 





* Itis now in contemplation to enlist men for 


! six years in the active branch of the service, 


and six years in the reserve. 
* - 
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interest, It is taken from the military 
correspondent’s letter to the Pioneer, an 
Indian paper :—In “ Prussia, the num- 
ber of recruits to be raised annually is 
100,000 from a population of 30,000,000; 
the nominal average age of joining is 
194; the practical average age (so many 
being put back) is 203. They serve 
for three years in the standard army, 
four years (on furlough) in the reserve, 
five years in the Landwehr. This 
brings the soldicr to about thirty-two 
years ofage. He then joins the Land- 
sturm for ten years,—a force available 
only for duty within the country. 
Those youths who are exempt from the 
conscription form the ‘ Ersatz Reserve,’ 
and are liable to military duty only 
in case the ordinary supply of recruits 
becomes exhausted. 

“In France, 100,000 recruits are raised 
out of a population of 37,000,000 ; but 
of these, only about 70,000 (including 
7,000 for the Navy) are called up for 
service. The remainder, or second por- 
tion of the contingent, form the first 
part of the reserve. They return to 
their homes, and remain in the reserve 
nine years, during the first five of 
which they are the first to be called up 
for the augmentation of the army in 
time of war. They receive five months’ 
drill during the first two years. The 
first part of the contingent serve five 
years in the standing army, and then 
four years in the seeond reserve, mak- 
ing a total of nine years, after which 
they are free. The average age at 
which French conscripts join is 21. 

“In the Prussian army the soldier 
acquires @ right to marry at about 23} ; 
in France, not until 27. All the yonths 
who are not drawn for the conscription 
are enrolled in the Garde Nationale 
Mobile,’ in which they serve for five 
years, garrisoning fortresses, and, as 
we now see, even taking the place of 


the regular army, when that has capi- 
tulated or been destroyed. 

“The first noticeable point of differ- 
ence between the two systems, is that 
in Prussia the Yeerait has to pass 
through all the classes of the army— 
active, reserve, Landwehr, and Land- 
sturm—with a total liability to service 
in the first three classes of twelve 
years; in France, he has only to serve 
in the standing army and reserve, with 
2 total liability to service of nine years, 
On the other hand, those who ave not 
drawn for the conscription in Prussia 
have no greater liability to military 
service than attaches to the ‘ Ersatz 
Reserve ;’ in France, such youths 
being enrolled in the Garde Nationale 
have more definite military duties to 
perform, and fill very much the same 
position as the Prussian Landwehr, 
only that they have not the same know- 
ledge of their duties. And in this 
absenee of efficient trained second 
reserves, we may observe, is the con- 
spicuous weakness of the French mili- 
tary system, the evil effects of which 
are now being fully felt in the prema- 
ture exhaustion of France’s military 
resources. The proportion of the 
population called to military - duty” int‘ 
France is less than in Prussia,— ging “ 
70,000 in 37,000,000, against 100,000 
in 40,000,000, But this statement must, 
undergo some modification on account 
of the difference in the number who 
annually attain the age of liability. 
In France, the number who annually 
attain the age of 20 is about $20,000; 
in Prussia, it is about 374,000. 

“In Prussia, the chance of being 
called up to the ranks is greater than in 
France in time of peace; but those 
who escape the conscription are less 
liable in time of war to be called upon 
in the former country than in the latter. 
In time of war also, the strain would 
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be diffused over the classes of fewer 
years in France than in Prussia, and, 
in consequence, the average age of the 
troops would be less in the former than 
in the latter country.” 

Ensign—A commissioned officer, 
the lowest in rank, ih a regiment of 
infantry. A cadet, on leaving Sand- 
hurst, receives his commission as Kn- 
sign, and is posted to an infantry re- 
giment. To the Eusigns are entrosted 
the honorable charge of carrying the 
Regimental colours. 

The term “ensign” is also applied toa 
standard, banner, or flag. The ensign 
of the British navy is the St. George's, 
a white ensign, with a red cross, and 

e union jack in the left hand upper 
quarter. The English ensign is a red, 
white, or blue flag, having the union 
jack in the upper corner next the mast. 

Entanglement— Vide Abatis. 

Entrepot — An_ intermediate 
depot for the reception of stores and 
arms in a garrison town where there 
is no arsenal or magazine. 

Baviron—To enclose in a hostile 
manner ; to hem in ; to besiege. 

Epaulettes — Shoulder orna- 
ments worn by military and naval men 
to distinguish their rank. They were 
done away with in the British army in 
1855, but are worn in the navy, by the 
gentlemen-at-arms, and by Deputy 
Lieutenants, Epaulettes are still worn 
in several continental armies. 

Bpaulment—A parapet on the 
flank of a battery, serving to protect 
the guns and gunners from the fire of 
the enemy. It is generally made of 
filled gabions or fascines. 

Bprouvette, Gun-- A ma 
chine for testing the strength of gun- 
powder, It consists of a small bronze 
gun, suspended by arms or rods from 
an axis directly above the centre of 
gravity. To these rods graduaated 





are is attacked, to which an index is 
fitted from the point of suspension on 
the axis. On the gun being fired, it 
recoils upa part of the arc of suspension, 
the amount of which is shown on the 
index. This machine is now obsolete. 
Eprouvette, Vertical —An 
apparatus for testing the strength of 
gunpowder after it has been incorpo- 
rated. It consists of a small mortar into 
which a ball attached toa rod is placed. 
The mortar rests in a vertical position, 
and is fixed in a wooden bed. The 
rod, with the ball, weighs 284 Ibs., and 
the rod is graduated to feet and inches. 
On the charge (which consists of only 
half a drachm) being fired, the ball, 
with rod attached, is projected upwards 
as far as the strength of the powder will 
carry it, when it is prevented from de- 
scending by a small pawl which catches 
ina rack on the surface of the rod. 
The height to which the shot ascends 
determines the strength of the powder, 
Equation—In mathematics, is 
the name given to the symbolical ex- 
pression of the equality of two quanti-~ 
ties, and generally containing at least 
one unknown quantity. Thus, r-—8=4 
is an equation which states the equal- 
ity between a—3 and 4, in which z is 
the unknown quantity. A quantity is 
known when its value in numbers is 
given, and when this value is not given 
it is called an unknown quantity. 
Equation of Time—Is thus 


| described by Milner :—“ It has been ob- 


served that the intervals between two 
successive arrivals of the sun on the 
meridian are not the same at all times 
of the year, but sometimes greater and. 
sometimes less than 24 hours, as shown 
by a well-regulated clock. Hence the 
distinction between apparent or solar 
time shown by the sun-dial, and trae, 
or mean, or equinoctial time given by 
a clock, adjusted by an imaginary sun, 
o* 
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supposed to move in the plane of the 
equatdr, with an equable mean motion. 
The difference between them, which 
sometimes amounts to 16} minates, is 
called the equation of time.” 
Squator—Is an imaginary great 
circle passing round the globe east and 
west, everywhere equi-distant from 
the poles, dividing it into northern 
and southern hemispheres. The equa- 
tor of the heavens, or the equincetial, 
is the plane of the terrestrial equator 
extended to the coneave surface of the 
heavens, and called the equinoctial, be- 
eause when the sun appears init, the days 
and nights are equal all over the world. 
Uquerry—In the British Court, 
a subordinate officer under the Master 
of the Horse. There is a chief equerry, 
also four equerrics in ordinary, and 
an equerry of the Crown stables, 
Equilibrium — A perfect ba- 
lance: thus, when the weight in onescale, 
and the substance to be weighed in the 
other, balance cach other, they are said 
to be in equilibrio. Or it may be defined 
as the state of rest produved by two or 
more mutually counteracting forces. 
Bquipage—In a military sense, 
implies everything needfal for a regi- 
ment or army to be supplied with for a_ 
march or operations in the field. 
Bquipage, Camp—This term 
is applicable to the tents, kitehen furni- 
ture, and other articles belonging to 
troops under canvas. Iu India, tents are 
usually ander charge of the Ordnance 
Department, and are supplied to regi- 
ments and depéts on indents sanctioned 
by the Inspector-General of Ordnance. 
ere supply of new tents is furnished 
by contract, either through the Com- 
missariat, or direct to the Ordnance 
Department ; they are passed into the 
service after being inspected and ap- 
proved of by the Ordnance Officer under 
whose charge they are finally to bestored. 





EQU 

Bquipment—In the army, signi- 
fies ‘the munitions of war, matériel, 
and other stores required for troops of 
all arms, which are supplicd by cer- 
tain departments charged with their 
administration. In the artillery branch 
the term “cquipment” ineludes the 
ordnance and carriages, the supply of 
ammunition and stores, as well as the 
men attached to the several Batteries 
—lHlorse, Foot, and Siege — compos- 
ing the artillery of the service. In 


India, the new bronze muzzle-loading 
rifled gun is to form the equipment of , 
the Iorse Artillery; Ficld Batteries re- 
ceiving a heavier gun. The provision, 
however, of brouze guns, notwithstand- 
ing the orders on the subject, is j 
abeyance, pending further trials we 
this nature of metal, both in England 
and in India. Should bronze ord- 
nance prove Jess enduring than the 
trial guns of this metal tested by the 
Indian Committee, steel or iron will 
probably be substituted. The equipment 
of a siege train depends much on the 
class and position of the fortress to 
be attacked, and facility of transport 
afforded by the country in which the 
operations are to be carried on. It was 
Jsid down some few years ago asa 
basis for siege equipments, that 80 
pieces should be the unit in calculat- 
ing for siege trains, consisting of ten 
8-in. guns of 52 cwt., ten 24-Prs. of 50 
ewt., five 8-in. mortars, and fiye 54-in. 
mortars, which could be multiplied in 
avy number necessary for the attack of 
larger or more considerable fortresses. 
Since the first edition of this Dic- 
tionary was published, a change in the 
proportion of guns, as well as in the 
guns themselves, has been made in the 
equipment of a siege train, conse- 
quent on the introduction of rifled 
guns ; and the armament, now, for siege 
trains, and guns of position, is the 7-in., 
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64-Pr., and 40-Pr. breech-loading guns, 
and the muzzle-loading 64-Pr. shunt gun. 

Equitation—The art of riding. 
Military equitation, the principles of 
which are the same for all classes of 
cavalry, consists in the skilful and 
ready application of the aids with which 
the rider guides aud controls his horse 
in all his paces, and in a settled balance 
of the body, which enables him to pre- 
serve a firm scat in every variety of 
movement, ‘The aids in horsemanship 
axe the motions and proper application 
of the bridle hand and legs, to direct 
and determine the turnings and paces 
of the horse, Military equitation may 
be divided into three parts — 

1st.~The complete instruction of 
the reeruit upon a trained horse, from 
the earliest to the lust lessons. 

2nd.—The training of the horse by 
skilful and experienced men. 

3rd.—The practice of the reernit and 
remount horse at close files in the ele- 
mentary parts of Field Exercise, to pre- 
pare them for instruction in the 
troop or squadron. This science is 
indispensably requisite for the military 
horseman, in order that, being able’ to 
govern his howe by the aid of his legs 
and bridle hand, he may have the 
right hand at full liberty for the use of 
his weapon, and be capable on all occa- 
sions, whether acting singly or in 
squadron, of performing his va 
duties with care. With this v 
men and horses should be constantly 
practised in the exercise of such les- 
sons as will enable them cither to move 
in a compact body, or to act singly or 
independently. 

Grosion — The act of cating 
away. As applied to guns, it is the 
guttering or scoring observed at the 
seat of the shot aftcr much firing, 
and is caused from the action of the 
inflamed gunpowder upon the metal as 








it passes between the upper surface of 
the shot and the gun. It will pro- 
badly be found that the sulphur is the 
eroding part of the gunpowder, from 
its affinity for iron in its heated state, 
forming sulphide of iron. 

Escalade—An attack on a for- 
tified place or work, by means of 
escalading ladders, 

Escarp or Scarp—In forti- 
fication, the side of the ditch next to the 
place, which, ina permanent work, is 
faced with masonry. The scarp is less 
steep than the counterscarp, because 
it has to sustain the weight of the 
parapet. It is usual to give the slope 
of the scarp a base equal to two-thirds 
of the base of the natural slope of & 
mound of fresh earth, whose altitude is 


} equal to the depth of the ditch. Vauban 


generally gave his revetments a slope of 
one-fifth of the total height of the wall. 

Escort—A guard of troops attend- 
ing an officer or person of distinction 


| when travelling. It is also a guard 


placed over prisoncrs on a march, or 
military stores in transit. 

Esplanade—A clear space of 
ground separating the citadel of a 
fortress from the town, 

Esprit-de-Corps — A term 
well known in the army. It literally 
means brotherhood, but in military life 
it means more than this. It is the feel- 
ing of attachment « soldier has for his 
regiment, even to the point of think- 
ing it the best in the army, It fosters 
good-will and fellowship among officers 
and soldiers, It produces an emulous 
thirst after military glory. In fact, 
true esprit-de-corps creates such a feel-, 
ing of enthusiasm and love for all 
that is honourable and noble, that an 
officer or soldier will be careful in his 
conduct to do nothing which would 
bring dishonour or reproach on his 
regiment. 
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iss—A couple or spare link in the 
form of an 8, with holes to receive a 
leather thong, Esses are used to unite 
broken chains, traces, &. Chains can 

‘also be Iengthened or shortened by 
their means, 

Satablishment — The cxtent, 
matériel,” and “ personnel” allowed 
to a force in peace and war times, 
which, in the former case, is regulated 
according to the exigencies of the Ser- 
vice, and which, being much greater 
during war than peace, has given rise 
to the distinction of e War and Peace 
Establishment. 

.Hstimate—A computation of 
the probable expense of any project 
framed on recognised data, derived from 
previous experience. (Vide Accounts.) 

Buphorbia Tirucalli — This 
plant is mach used in making hedges 
jn India. It is an evergreen. The 
wood is said to make very fair charcoal 
for gunpowder purposes, but the experi- 
ence derived at the Ishapore Gunpowder 
‘Works in Bengal is, that it is valueless 
for this purpose. In Bengali it is called 
Lunka sij, and in Hindustani, Sendh. 

Evacuate—To withdraw from a 

town or fortress, in consequence either 
of a treaty or a capitulation, or of su- 
perior orders. 
” Swidence—As given before a 
Court Martial, is a declaration on oath 
by the witness of any circumstance he 
is personally acquainted with, having 
reference to the matter brought before 
the Court. 

As laid down in Pipon’s Manual of 
Law, the examination of the witness may 
be conducted either by his being told 

"py the President or the Judge Advo- 
cate, as the case may be, to state what 
he knows, by means of question and 
answer, or by both. Every question, 
whether put by the prosecutor, the 
Court, or the prisoner, must be in writ- 





ing, and must first be handed to the 
President: if approved by him, it is 
entered in the proceedings. If not 
approved by the. President, and the 
party insists on putting the question, 
the Court being cleared, proceeds to 
determine by vote (the President, in 
case of equality, having a second or 
casting vote) whether it shall be put 
or rejected. 

Evolutions, Military—The 
movement by which troops change 
their position either for attack or de- 
fence, Those evolutions are best which 
can be executed with the greatest 
celerity compatible with regularity, 
and which are founded upon strict ma~ 
thematical priiciples. In these days 
of arms of precision, it is necessary 
that change of movement should de as 
rapid as possible. na 

Examination of Ordnance 
—his is performed in the first place 
after a gun has been made ; in the se- 
cond, periodically, when the gun is 
in use ; and lastly, in the case of 
smooth-bored iron ordnance, after each 
day’s firing, In firing heavy rifled 
M. L. guns, it is ordered that the exa- 
mination of the 9-inchgun shall take 
Place “after firing any number of 
rounds according to circumstances ; 
but with the 10-inch and 12-inch guns, 


they are to be examined, the former , 


after 250 rounds, the latter afcer 100 
rounds. 

Exchanges—in the army, occur 
between officers on full pay, whether 
of cavalry or infantry, or from cavalry 
to infantry. No exchange can take 
place without the recommendation of 
the commanding officer, who has at the 
same time to certify that the exchange 
recommended does not originate in any 
regimental proceeding of any kind, or 
in any cause affecting the honour and 
character of the officers, with certain 
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other stipulations, Exchanges can be 
made to half pay, either with or with- 
out the difference, or from cavalry to 
infantry. The application under these 
circumstances is to be general and un- 
conditional, and the officer on full pay 
will not be allowed to point out his 
successor. 

Execution, Military — Im- 
plies in these days the punishment of 
a soldier by hanging or shooting. For- 
merly it comprised also flogging and 
running the gauntlet, &c. 

Zxercise—In a military sense, 
maneuvring bodies of men together. 
The drill given toa mounted battery 
of artillery is termed ezercise. 

Bxercise, Laboratory—The 
instruction imparted ia the manufac- 
tare of combustible and warlike stores. 

Exercise, Repository—The 
mechanical mancenyres with heavy 
guns, where tackles, levers, capstans, 
&o., have to be used. 

Expansion—Is the general effect 
of heat in causing enlargement or ex- 
pansion in solids, liquids, and gases, 
The effect of expansion is seen on 
heating cannon shot. It is found that 
shot, on being slowly cooled, become 
permanently enlarged. 

Expansive Steam—The me- 
thod of applying and economising 
steam power in engines. It is thus 
explained in Weale’s Dictionary of 
Terms of Art :— “If we allow steam 
to flow into the cylinder of a steam 
engine, until the piston be depressed 
to one-half of the Stroke, and then 
prevent the admission of any further 
quantity, the piston will, if the engine 
be properly weighted, continue its mo- 
tion to the bottom. The pressure of 
the steam, so long as the supply is con- 
tinued from the boiler, will be equal, 
it is presumed, to ten pounds upon the 
inch. With this force, it will act upon 








the piston until it completes one-half 
of the stroke: the further supply of 
steam will then be excluded, and that 
which isin the cylinder will expand 
as the piston descends, so that when 
the stroke is complete, it will occupy 
the entire capacity. The pressure of 
the steam will then be half of its for- 
mer amount, or five pounds upon the 
inch. During the descent of the pis- 
ton, the pressure of the steam dovs 
not suddenly decrease from ten pounds 
to five, but it gradually declines 
through the successive intervals, until 
at the final point it yields that force, 


It is by this gradual expansion and. 


diminution of the pressure that the 
superior action is produced,” 
Expedition—In a military 
senso, signifies the organisation of a 
body of troops for any sudden dash upon 
the enemy, bands of marauders, or free- 
booters. One of the principles of many 
small expeditions is surprise, which, if 
well carried out, will ensure success. 


To the soldier, no part of his duty is 80° 


exciting and interesting ag an expedi- 
tion, for it implies risk, hazard, and 
danger, which to the enthusiastic sol- 
dier is the nature of warfare he 
delights in. . 

Expense Magazines — Are 
small gunpowder megazines, In a 
fortress there ought to be an expense 
magazine to each bastion and battery, 


though this is not always the case. - 


‘They generally contain only made-up 
ammunition,—that is, cartridges for the 
ordnance in the bastion or battery, at 
the rate of so many rounds per gun, 
to which are to be added the tubes and 
port-fires ; sometimes the side-arms and 
case shot, &c., are kept there, and are 
usually under the care of the artillery 
officer in charge of the district. Ex-~ 
pense magazines are often made under 
the earthen ramparts of fortifications, 


Exp 


110 


FAR 





with a cut or passage made into them 
in the interior slopes ; they ought not, 
however, to be made until a siege be 
apprehended ; for, as they are only 
temporary, and constructed of wood- 
work, they are liable to become damp, 
and decay. This description of ex- 
pense magazine might be made of 
masonry, and thus become permanent. 

Explosion—The sudden expan- 
sion of an elastic flnid with foree and 
a loud report, as is heard in the blow- 
ing up of a mine or the bursting of a 
shell. 

Exterior Slope —In fortifica- 
tion, is the slope given to the outside 
of the parapet. It is found by experi- 
ence that earth of common tenacity 
will naturally acquire a slope of 45°, 
even when battered by cannon, This 
inclination is therefore given to the ex- 


terior slope in the first instance, in or- | 


«ler that the fire of the encimy’s artillery 
may not subsequently alter its shape, 

Extractor — An_ instrument 
used in extracting a projectile froma 
M. L. rifled gun. That introduced 
into the Service for every calibre of 
Woolwich projectile, is constructed so 
as to act independently of the grooves 
gf the gun. For a description of 
the extractor, vide Treatise on Am- 
munition, Part’ 11, by Captain ©. O. 
Browne, R.A. 

Eye Ping—In artilicry, are iron 
pings on either side of the trunnion 
beds of a gun carriage on which the 
cap-squares fit, and to which they are 
fastened by a chain and key. 


Face—In drill, the order given to 
soldiers, individually or in a body, to 
turn or face to the quarter directed. 
In fortification, the name given to cer- 
tain portions of a fortified work, such 
as the faces of a bastion or ravelin. 


Face of a Gan-—lIs the termi- 
nating plane, perpendicular to the axis 
of the bore. 

Facing Implementa—Used 
for facing or renewing the vent and 
breech pieces of an Armstrong: gun, 

Facings—The movement by 
which soldiers, when halted, to. 
the right, left, right-about, left-about, 
&c. The term also implies the colour 
of the cuffs and collar of the clothing 
of a regiment, Regiments are distin- 
guished by the colour of their facings, 

Fall—JIn artillery matériel, the 
name given to any rope which is passed 
throagh blocks, so as to form part of 
atackle, The rope attached to a gyn, 
which passes oyer a double and triple 
block, the end of it passing round the 
windlass, is termed a “fall.” ‘The fall 
for this purpose is generally made of 
53 or 8-inch Europe rope, depending 
on the weight to be lifted. 

Fall—In military language, a town 
or fortress is said to fall when it is 
compelled to surrender to a besieging 
army. 

False Attack — A feigned 
assault made for the purpose of di- 
verting the enemy from the real point 
of attack. aa 

~~ Banfare—A particnlar military 
sound made on tho trumpet, A flon- 
rish of trumpets, 

Farcy — A contagious disease 
mnoug horses, caused often from want 
of ventilation, impure air, overcrowd- 
ing, &c. It is the same disease as 
glanders, only in a modified form, 
(Vide Glanders.) 

Farriers — Artificers attached 
to cavalry regiments or to the mounted 
branches of the artillery for the purpose 
of superintending the shoeing of the 
horses. The name “ farrier” is derived 
from the Latin word ferrum, iron, 

! which is the material of which horsc- 
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shoes are made ; indeed, the old writers 
call it “ferrier” or “ferrer.” The 
farriers have general superintendence 
over the horses as regards their health, 
in subordination to the veterinary sur- 
geon, They are also responsible for 
the conduct and work of the smiths 
and others in the workshop. 

Fascine — Twigs or brushwood 
fastened together, forming a cylindri- 
cal fagot, 8 fect long, and 9 inches in 
diameter. Fascines are sometimes cut 
in two or three parts,—in the former 
case for covering galleries; in the latter, 
for crowning gabions in trenches, 

Fathom—A linear measure, equal 
to 6 feet, and founded on the distance 
between the finger points when the 
arms and hands are extended horizon- 
tally. Rope is sold by the fathom, A 
coil of rope geucrally measures 120 
fathoms, 

Patigue—The term given to a 
party of soldicrs told off for any other 
duty than a dress parade necessitates. 

Fausse-Braye — Iu forti 
tion, is a kind of second exceinte; but 
since the introduction of the covered 
way, this work is qnite inapplicable 
toa front furnished with, and covered 
by,a glacis. _ 

Felloes—Segments of wood dow- 
elled together, and into which the spokes 
-of a wheel are fitted. A felloc consists 
of the back or streak side, the bosom 
or spoke side, and the chin, where 
the dowel pin is introduced. ach 
light gan carriage wheel has six 
felloes. 

Female Screw—lIs formed by a 
spiral cavity cut on the concave surface 
of a cylinder, corresponding exactly to 
the thread of the male screw, which is 
to turn in it, 

Fencibles—Regiments which are 
raised for limited service, and for a 
limited time. The officers have the 














same rank as officers of militia aecord- 
ing to the dates of their respective 
commissions. 

Fencing—Forms one of the exer- 
cises engaged in in the assault of arms. 
It is the art of attacking an enemy, 
as well as of defending one’s self, and 
is a very salutary exercise for both 
officers and soldiers, rendering them 
expert in the use of the sword. 

Fetlock Joint—The joint im- 
mediately above the pastern of a horse’s 
foot. 

Fever — In veterinary pactice, a 
disease characterized by increased heat, 
quick pulse, and thirst. In horses, it 
is caused by cold or chill, high feeding, 
irritation, or pain, The symptoms are, 
lassitude, shivering, quick pulse, and 
breathing after feed. The cure is 
bleeding, and keeping open the bowels 
by clysters and laxative medicine, 
The animal's body and extremities 
should he kept warm by clothing and 
hard rubbing ; the diet, green meat 
or bran mashes, chilled water ; and the 
horse should be kept as quict as pos- 
sible. (Vide Sall’s Veterinary Tablet.) 

Fid—A block of wood used in 
heavy gun exercise, for slinging the 
gun, and for mounting and dismouni- 
ing purposes. 

Field—In a military sense, is the 
ground on which an army stands in 
the day of battle. The term is expres- 
sive of troops when entering on a cam- 
paign, and as loig as they are engaged 
against an enemy. Hence they are 
said to keep the field. 

Field Artillery — Consists of 
horse artillery and field batteries, which, 
from their lightness and mobility, are 
easy of draught. The horse artillery 
consists of 9-Pr., and the field batteries 
of 12-Pr, rifled guns (Armstrong). 
There are also some field batteries still 
in India composed of 9-Pr, smooth- 
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bored guns. A new bronze M. L. gun, 
termed the Indian gun, has lately 
been sanctioned for all batteries in 
India ; but, from the lightness of the 
gun, it is stated that it will only be 
supplied to the horse artillery. Since 
this gun was sanctioned, signs of ero- 
sion have appeared in those which have 
been issued in England, after firing a 
few hundred rounds, go that possibly 
steel or iron guns will yet be substi- 
tuted for bronze. 

Field Fortification — Works 
of a temporary nature thrown tp for 
the preservation of a post, camp, &c. 

Field Marshal — The highest 

* military title an officer can enjoy, and 
which is in most cases bestowed on the 
oldest und most tneritorious officers in 
the army. 

Fife—A_ wind instrument, gene- 
rally used in military music as an 
accompaniment to the dram. James, in 
his Military Dictionary, states that it is 
an instrament of high antiquity, and 
that it was used in the Huglish army till 
the time of JamesI. After that time it 
was in disuse until the year 1747, when 
it was introduced into the Foot Guards 
by the Duke of Cumberland at the siege 
of Maestricht. 

Fight — A battle or engagement 
between contending forces. To “ fight 
it out,” is to contiuue the contest until 
one side or the other gets the better. 
‘The French express it as se battre @ 
outrance. 

Figure of Merit—In a military 
sense, denotes the efficiency of asquad, 
company, or battalion, in shooting. It 
is measured by adding together— 

1. The average points ob- 
tained in what is termed the 
ist period ; 20 rounds a man, 
up to 300 rounds, which is 
carried to two places of deci- 
mals, say ... 


Points. 
41:23 








2. The average points ob- 
tained in volley firing; 10 
rounds, kneeling, at 400 yards, 
say -_ os ss 

3. Percentage of ist class 
shots (at the conclusion’ of 


Points. 
20°67 


. the annual Musketry course), 


minus the percentage of 8rd 
class; shown thus, 6472 
7 = 
When the latter exceed the 
former, the word nil is sub- 
stituted. 
Total figure of merit of 
the Squad, Company, or Bat- 
talion sei ies: » 11873 


56°83 








File—In a regiment or squad, two 
men,—a front-rank man and his rear- 
rank man. k 

File—Is a strap or bar of steel, the 
surface of which is cut into fine points 
or tecth, which act by a species of ent- 
ting closely allied to abrasion, When 
the file is rubbed over the material to 
be operated upon, it cuts or abrades 
little shavings or shreds, which, from 
their minnteness, are called file dust ; 
and in so doing, the file produces mi+ 
nute and irregular furrows of nearly 
equal depth, leaving the surface that 
has been filed more or less ‘smooth, 
according to the size of the teeth of 
the file, and more or less accurately 
shaped, according to the degree of 


skill used in the manipulation of the - ~ 


instrument. The files employed ia 
the mechanical arts are almost endless 
in variety, and the use of the prin- 
cipal ones only are given in this work. 
(Vide Haltzepffel’s Tarning and Me- 
chanical Manipulation.) ~ 

Files, Flat, or Hand-files 
—Arec in length, section, and teeth, 
like the “taper files,” but they are 
nearly parallel in width, and somewhat 
less taper in thickness: these are used 
for flat surfaces, 
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Files, Half Round — Vary 
from about 2 to 18 inches in length, 
and are almost always taper. The con- 
vex side is essential for a variety of 
hollowed works, the flat side is used for 
general purposes, 

Files, Hand-saw-—Vary in 
length from 3 to 6 inches. They are 
triangular in shape, and are used for 
sharpening the teeth of saws. 

Files, Round-—-Range from 2 
to 18 inches in length; they are, in 
general, taper, and much used for en- 
larging round holes. 

Files, Saw Tenon—Are term- 
ed back saws, for cutting the shoul- 
ders or the transverse cuts of the te- 
non. 

Files, Square — Used for 
small apertures, and those works to 
which the ordinary flat files are, from 
their greater size, less applicable. The 
equare files measure Jin general from 
2 to 18 inches, and are mostly taper; 
they have occasionally one side “safe,” 
or uncut. 

Flles, Taper—Are made of vari- 
ous lengths from 4 to 24 inches, and 
are rectangular in section, They are 
considerably rounded on their edges, 
and a little also in their thickness ; 
their greatest section being towards the 
middle of their length, or a little near- 
er to the handle, whence these files are 
technically known to be “bellied.” 
They are cut both on their faces and 
edges with teeth of four varictics,— 
rough, bastard, second cut, aud smooth 
ent teeth. ‘Taper flat files are in general 
use amongst smiths and mechanies for 
a great variety of ordnance works, 

Files, Triangular—From 2 to 
16 inches long. They are used for 
internal angles more acute than the 
rectangle, and also for clearing out 
square corners, 


Fillets—Bands or mouldings on ! 








smooth-bore guns, such as the vent 
field and thuzzle fillets, 

Filtration—In chemistry, the 
separation of solids from liquids. The 
apparatas in chemistry required for 
this purpose are funnels and funnel 
stands, lute jars or beakers, stirring 
rods, glass plates, a wash bottle, and 
filtering paper. The best paper for 
filtering purposes is that imported from 
Sweden. 

Finding—Is that part of the 
proceedings of a Court Martial, when, 
the evidence having been concluded, 
the Court proceeds to deliberate with 
closed doors on the guilt or innocence 
of the prisoner. The President takes 
the votes of the Court, beginning with 
the junior member : 2 majority of votes 
decides whether the prisoner is“ guilty ” 
or not guilty.” In a case of equal 
votes, the President has not a casting 
yote, and the prisoner is acquitted. 

Fire—In a military sense, to dis- 
charge a piece of ordnance or any 
firearm, ‘To ignite a mine or train of 
powder, 

Fire-bricks — Used for lining 
furnaces, and for all kinds of 
brick-work exposed to intense heat 
which would melt common bricks. 
They are made from a natural com- 
pound of silica and alumina, which, 
when free from lime and other fluxes, 
is infusible under the greatest heat to 
which it can be subjected. Oxide of 
iron, however, which is present in most 
clays, renders the clay fusible when the 
silica and alumina are nearly in equal 
proportions, and those fire-clays are 
the best in which the silica is greatly | 
in excess over the alumina. Fire-bricks 
are imported into India from England. 

Fire-hooks — For pulling the 
thatch off barracks and other buildings 
so covered, in case of fire. They are 
made in India of sai or any other suit- 
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able wood, when bamboo is not pro- 
enurable. 

Firelock— A term applied to a 
musket with a flint lock; so called 
from producing fire of itself, by the 
action of flint and stecl. Firetocks are 
said to have been first used in 1690, 
“when matchiocks were universally 
discarded. The Dutch appear to have 
been the inventors of this arm. 

Fire-master — A post for- 
merly held in the Royal Arsenal, Wvol- 
wich, by an officer of artillery, 
daty it was to attend to all 1 
work, The designation of fire-master 
is still known in the ordnance branch 
of the service, as to the fire-master is 
entrusted the inspection of ordnance 
stores ut foreign stations. 

Fire-worker — Formerly an 
assistant to the firc-inaster. In the early 
organisation of the British Artillery, 
this title was given to the junior 
subaltern grade, the designation of 
the officer being Licuteuant Vire- 
worker. 

Fireworks — A pyrotechnical 
display, and used chiefly on days of 
rejoicing and the like. ‘hey are made 
up in the laboratory of certain com- 
bustible stores, in which the ingredients 
of gunpowder form the larger part. 
The variety of stars and colours ob- 
served in fireworks are formed from 
chemical ingredients, 

Firmness— Represents steadiness, 
coustaucy, resolution, Firmuness of 
character and firmness of purpose are 
such essential qualities in the com- 
mander of a regiment or army, that 
the want of itis the sure forerunner 
of disorganisation and disaster. With- 
out firmness of purpose in dealing 
with soldiers, no regiment or body of 
men can be commanded. 

Fit for Service—From this 
expression is understood, being in a 
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good state of health and capable of 
bearing fatigue. The complaints which 
disable a soldier from being “fit for 
service,” are laid down by the medical 
department, and are such as to incapr- 
citate a man from doing his duty. 

Fixed Ammunition — When 
the cartridge is attached to the projec- 
tile, the two together are termed “ fixed 
amunnition.” - During the last, and 
even in the beginning of the present, 
utnry, this nature of ammunition 
was used for all calibres, but latterly 
it has been restricted to the 3-Pr. for 
mountain ce, 

Flag—Thbat used on shore, in forts 
and other positions, is the Union Jack, 
which flies from every British fortress, 
and is allowed to certain authorities, 
Vide Flag Staff, The Viceroy of India 
has a Union Jack with a lion in the 
centre, surmounted by a crown, All 
honors, as to the Royal Standard, are 
directed by [fer Majesty to be paid to 
this flag. The measurement of flags 
is as follows :— 








For Garrison 24 X 18 feet. 
«G. G.orQ.inC.18 x 12 ,, 
“Divisional Officer 12 x 18 ,, 


The latter when in camp is provided 
with a flag 8 x 53. 

When embarked in boats, General 
officers fly a union flag, 6ff. x 3 ft, 
having in the centre the royal initials 
surruunded by a garland on a blue 
shield, and surmounted by a crown. 

FPlag of Truce—A flag (gener- 
ally a white handkerchief) attached to 
a staff and carried by an officer from the 
enemy, who wishes to hold communica- 
tion with the General or other Com- 
manding Officer of the opposing force. 
Besides the flag, the approach is signi- 
fied also by the sound of a trampet. 

Flagging Iron — A cooper’s 
tool having-two prongs. It is used for 
opening the joints of the head of 
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a barrel to insert a flag in a joint ; the 
two prongs of the flagging iron being 
used on different staves, and a side 
pressure being exerted on the arm. 

Flag-staff — A mast or pole 
on which a flag or standard is 
hung. One is allowed to each fort or 
fortress, to the Governor-General, 
Commander-in-Chief, Governors of 
Provinces, Officers commanding divi- 
sions or districts of the army. They 
vary in length; the flag-staff of a 
fortress being from 100 to 150 feet; a 
general officer’s 60 feet ; a Brigadier’s, 
30 to 40 feet. 

Flam — A beat or tap upon the 
drum which was formerly used in the 
British army, when regiments were 
going through their drill or exercise, 
every formation being done by tap or 
beat upon the drum. It was likewise 
used whilst firing. 

Flander’s Wagon—A wagon 
suited to the transport of all light stores. 

Flange or Flanch—The pro- 
jecting rim of metal on the cireum- 
ference of a wheel or cylinder, sach as 
is observed on railway wheels. Also 
the flat rim of metal round the mouth 
of gan caps. 

Plank — The extreme right or 
left of a body of troops or a military 
position. 

Fiank, Pivot—When a regi- 
ment is drawn up in column right in 
front, that is, when the company that 
stood on the right when in line is in 
front, the left will be the pivot flank 
of each company. When the column is 
left in front, the right will be the pivot 
flank of each company. 

Flank, Reverse—The extrem- 
ity of the diyision farthest from the 
pivot flank. 

Flanks, Retired — in fortifi- 
cation, are those made behind the line 
which joins the extremity of the face 
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and the curtain towards the capital. of 
the bastion, 

Fiaw—lIn casting or forging, any 
crack or opening which may be observed. 
Tn forging it occurs from bad welding. 

Fleche — In fortification, the 
most simple species of field works, and, 
being quickly and casily constructed, 
it is frequently used in the field. It 
usually consists of two faces forming 
a salicnt angle towards some object, 
from whence it cannot be approach- 
ed on the prolongation of its capital. 
One simple rale for the construction of 
a fidche is to selecta spot for the salient, 
and to throw upa breastwork on either 
side éorming an angle of not less than 
60 degrees, and allowing a distance of a 
yard to cach file, a 

Fleeting—This term is applied 
to shifting or overhauling a tackle. 

Flowers of Sulphur — The 
pure sulphur obtained by sublimation, 
which appears in the neck of the retort 
in the form of a very fine powder, 
known as “ flowers of sulphur.” 

Fluorine—An elementary princi- 
ple contained in fluor spar, which is 
so called from its acting as a flux in 
the working of certain minerals. 

Fly Wheel — A wheel, with a 
heavy rim, fixed upon the crank shaft 
of a land engine for the purpose of 
equalising the motion, by the centri- 
fungal force absorbing the surplus force 
at one part of the action, to distribute 
again when the action is deficient. © 

Flying Bridge — Consists of 
one or more barges moored by a long 


! cable to a point in the centre of the 


stream. When the barge is properly 
steered in a current sufficiently strong, 
itis swept by it from one bank to the 
other. 

Flying Camp —A force of three, 
four, ov five thonsand troops, principal- 


> Jy of cavalry, kept constantly in the 
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field to cover its own garrisons, and 
annoy the enemy. 

Flying Sap—tIn fortification, is 
a sap furmed by placing and filling 
several gabions at the same time; 
which may be done at times when the 
defence is slack, The term is also 
applied to the usual formation of the 
sccond parallel in the attack. 

Followers, Camp — The men 
who follow a camp, such as officers’ 
servants, sutlers, &c. Camp followers 
are Bubject to the Articles of War, as 
well as soldiers. 

Foot—A linear measure of twelve 
inches. 

Foot-board — In an artillery 
carriage, the planking which covers the 
frame of‘a limber or ammunition car- 
riage in front and at the foot of the 
ammunition boxes. 

Forage or Fodder—As under- 
stood in the army, is the food given to 
horses and other animals in the service. 
It is of two kinds, green and dry; the 
former consisting of green grass, tares, 
vetches, &c. ; the latter of corn, oats, 
barley, and hay, In India, the daily 
food given to horses consists of gram 
and grass, Generally 4 seers per horse 
is given of the former during the hot 
season, and 5 scers throughout the 
cold weather, and when the horses are 
on the march. Grass is provided by 
grass-cntters, of whom there is one to 
every horse, or oue to every two ; but 
in the latter case, the grass-eutter has 
to providea pouy, und bring in grass 
for two horses, for which he receives 
double wages. The grass is cut from 
the surrounding country ; the meu go- 
ing sometimes 15 or 20 miles to gather 
it. Surplus grass is very often stacked 
by officers, by which means « ready 
supply of hay is at hand when grass is 
searce, Which occurs in some districts 
in the north-west of India, during 








the hot and dry season, On the 
march, should it be difficult to ob- 
tain grass, a requisition is to be 
made on the civil authorities to col- 
lect it at any named place. 

Force — Any cause which pro- 
duces, or tends to produce, a change 
in the state of rest or motion of™'a 
particle is called force. The term is 
also applied to an armed body. 

Ford—Thc shallow part of a river 
where troops may eross without injuring 
their arms. The depth of fords for 
cavalry should not be more than 4 fect. 
4 inches, and for infantry 38 feet 3 
inches ; should the stream, however, he 
very rapid, depths much Jess than these 
could not be considered fordable, parti- 
cularly if the bottom is uneven. Car- 
riages with wheels, 5 feet in diameter, 
may cross a ford 4 feét deep; but if 
it is necessary to keep their contents 
dry, the depth should not be more than 
S fect. If the force of the current is 
great or rapid, it tay be broken by 
the cavalry crossing a little above the 
ford ; but if the bottom is sandy, the 
cavalry should crogs after the infantry 
and artillery, as the passage of the 
former deepens a ford sometimes 
very materially, Care must be 
taken that the horses are not allow- 
ed to trot in fording, nor to halt while 
crossing. 

Forge — To beat out, or form by 
the hammer, metal which has been 
heated in the furnace. Steam ham- 
mers are very generally used for this 
purpose in all large smithy establish- 
ments, 

Forge—aA furnace or place where 
iron is heated and beaten into shape. 
Forges are either statiogary or port- 
able, The former comprise all those 
used in workshops, the latter with 
batteries. In large establishments, the 
forges are always blown by steam. 


Wor 


Forge Wagon—Oue is attach- | 


ed to each horse artillery and light field 
battery ; it is composed of a limber 
and earriage; the former having one 
long box instead of two short ones in 
which the tools are kept, as in an am- 
munition wagon limber. 

Porlorn Hope — In military 
parlance, signifies men detached from 
several regimeuts, or otherwise ap- 
pointed, to make the first attack in the 
(lay of battle: or at a siege to storm 
the countersearp, mount the breach, &e. 
In the French army, the forlorn hope is 
celled enfans perdus, from the great 
danger and imminent risk to which 
itis unavoidably exposed. 

Form —In drill, to assume or pro- 
duee any shape or figure, extent or 
depth of line or column, by means of 
prescribed rules in military movements 
or dispositions, 

Formers, Cartridge—Wood- 
eu shapes for cutting out the form 
and size of cannon cartridge bags; 
their size and shape depend on the 
nature of cartridge to be made. 

Formers, Port-fire — Are 
made of wood, of a diameter slightly 
lurger than the port-fire setting drift. 
‘hey are used for making port-fire 
cages, 

Formers, Signal Rocket— 
Yor forming the cases of signal rockets, 
‘They have a movable piece from two to 
three diameters in length, which is term- 
ed the nipple, the smaller end of which 
fits into a hole made in the former, and, 
when slightly drawn out, keeps the neck 
of the case open while the choke is 
being formed and secured. 

Fort — In fortification, a work 
built. for the protection of any particu- 
_lar spot of importance, and erected 
either as a permanent or field work. 
In the latter case, star and bastion 
forts are the most common. — 
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Fostification — The art of 
strengthening a town or other place, 
or of putting it in such a posture of 
defence that every one of iis parts de- 
fends and is defended by some other 
parts, by means of ramparts, parapets, 
ditches, and outworks, to the end thajyg: 
a small number ofemen within may 
be able to defend themselves for a con- 
siderable time against the assaults of 
a numerous army without. 

“Fortification may be divided into 
ancient and modern, offensive and de- 
fensive, regular and irregular, natural 
and artificial. 

Fortify—To strengthen any place 
by artificial or other means, so as to 
render it strong cnough to bid defiance 
to any meditated attack or insult. 

Fortress—In fortification, the 
name given to a permanent work or 
fortified city. France affords examples 
of some first class fortresses, such as, 
Strasbourg, Metz, and others, including 
Paris, which capitulated to the Prus- 
sians during the war of 1870-7}. aaa 

Fougass — A small mine from 
six to twelve feet under ground, 
charged either with powder or loaded 
shells, and sometimes loaded with 
stones instead of being tamped in the 
ordinary way. 

Foundry, Gun-~A building in 
which metals (bronze or iron) are 
cast into moulds or shapes for gun 
purposes. The subsequent operations 
of boring, rifling, and finishing off the 
gun, are carried ont in rooms specially 
adapted for the work to be performed 
ineach. There is only one Foundry in 
India, viz., at Cossipore, near Calcutta, 
where bronze ordnance alone are cast. 
The Foundry establishment consists of 
a Superintendent, usuatly an artillery 
officer, a mechanical engineer, with a 
few Enropean mechanics, and a certain 
number of native artificers. 
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Fractions—Are known as either 
vulgar or decimal. Vulgar fractions 
denote a part or paris of aunit. They 
are expressed by two numbers placed 
gue above the other with a line drawn 
between them; the lower number is 

Hed the “denominator,” and shows 
into how many equal parts the unit is 
divided ; the upper is called the “nu- 
merator,” and shows how many of such 
parts are taken to form the fraction. 
Decimal fractions differ from vulgar 
fractions in having always the same 
denominator, and following the same 

, laws as whole numbers, like which 
they can be treated in every respect. 
They are represented like ordinary 
figures, and distinguished by a dot on 
the left hand side ; thus, °456 expressed 
fractionally, represents 4-tenths, pius 
S-hundredths, plus 6-thousandths, or 
456 thousandths. 

Fraise—In fortification, a palisade 
inclining to the horizon, placed round 
a work near the berm for defence, 

Framing —In artillery this term 
is applied to the wood-work of a limber 
or ammunition wagon on which the 
ammunition boxes sit. The frame in 
the latter case consists of side and 
bottom cross-pieces, which compose the 
wagon body; in the former, of ‘one 
centre and two side framing pieces. 

Pranc-tireurs—Derived from 
two French words—franc, free ; and 
tireur, a shooter. 

A body of these men were raised by 
France during the Franco-Prussian war 
in 1870, for the purpose of harassing the 
rear of the Prussian army, cutting off 
their supplics, and doing them the 
utmost possible injury. They were 
formed into regiments, but detached, 
guerilla-like, in small bands all over 
the country. 

Frapping—lIn artillery, drawing 
together the several tarns of a rope or 


tackle, which have been already strain- 
ed to the utmost. The end of the 
rope or tackle may be used for this 
parpose. 

Fraser Gun — This gun takes 
its name from Mr. Fraser of the Royal 
Gun Factories, Woolwich, and is .a 
modification of Sir W. Armstrong’s _ 
original gun, which was built up 
of several short single wrought-iron 
coils shrunk together and a forged 
breech piece, In Sir W. Armstrang’s 
system, the number of coils which had. 
to be shrunk on entailed time, expense, 
and labor, as each coil, as it was shrank 
on, necessitated the mass being moved 
from the shrinking pit to the turning 
lathe, and turned down for the next and 
succeeding coils to the smioothness-of 
glass. : soe 

In Mr. Fraser’s construction, which 
differs from the Armstrong principally 
in building up a gun of a few long 
double or triple coils, only two shrink+ 
ings are necessary, and as described 
by Captain Stoney, R.A., in his paper 
“On the Construction of our Heavy 
Guns” (from which the above informa- 
tion has been derived), “ where fifty 
tons were moved in the former case, ... 
only seven are moved in the latter.” 

Again, Captain Stoney says, in 
remarking also on there being leas 
waste of material :—“ From these cir- 
cumstances, combined with the employ- 
ment of a cheaper iron, a ‘ Fraser’ 
gun can be made at two-thirds of the 
cost of a gun of the same nature as 
originally manufactured.” 

The reader is referred ‘to Captain 
Stoney’s interesting paper above 
alluded to, which is published in 
the proceedings of the R. A. Institu- 
tion, No. 11, vol. 67 of 1870. 

French Rifled Gun —Is a 
bronze muzzle-loading piece, having 6 
grooves, the inclination being one turn 
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in 59 inches; the calibre of the field 
piece is 3-41 inches, the weight of the 
gun 6°5 cwt., and its charge 1-211b. 
The projectile is cylindro-conoidal in 
form, but with-a flattened point, and 
it has two sets of projections or but- 
vwons of zinc metal, to prevent injury to 
the bore, which fit into the grooves of 
the bore, one set being round the 
shoulder, and the other round the part 
near the base, which centres the pro- 
jectile. The initial velocity of the 
shot is 1,056 feet per second. 

Eriction—The resistance which 
bodies experience when rubbing or 
sliding on each other, or the resistance 
in machines caused by the contact of 
different moving parts. By the aid of 
labricants, friction may be reduced to 
a certain extent, but can never be 
thoroughly got rid of. Friction mani- 
fests itself in- many different ways 
according to the kind of motion one 
surface has upon another, and is pro- 
portional to the pressure; that is, every- 
thing remaining the same, the friction 
increases as the pressure increases. In 
draught, there are two kinds of friction 
opposed to the movement of a carriage: 

1st.—That of the arms of the axle- 
tree in the naves. 

Qnd.—That of the felloes upon the 
ground, . 

The more the causes producing these 
two kinds of friction are attenuated, 
the easier will be the movement of the 
carriage. With reference to the first 
kind of friction, take two wheels of 
different heights, having axie-tree 
arms of the same diameter, the fric- 
tion will be in the inverse ratio of the 
height; that is to say, wheels of two 
feet in diameter experience double 
the friction of wheels four fect in dia- 
meter, equal in all other respects; con- 
sequently the higher the wheels are, 
the less friction will be in their naves. 
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In two wheels of the same height hay- 
ing axle-tree arms of different dia- 
meters, the friction in the naves is in 
direct ratio of the diameter of the 
arms; that is to say, an arm of fo 
inches diameter, will experience double’ 
the friction of an arm two feet in dia- 
meter. ‘Therefore the thinner the axle- — 
tree arms are, the less will be the fric- 
tion in the naves, In two wheels of 
different heights, having axle-tree arms 
of different diameters, the friction will 
be in inverse ratio of the quotients of 
the heights of the wheels divided by 
the diameters; "for instance, should one 
wheel be 50 inches in height, diameter 
of axle-arm 5 inches, and the other 60 
inches in height and 2 inches in dia+ 
meter, the friction experienced by the 
former will be to that of the latter as 
ee to 4”, oras3 to 1. Therefore to 
facilitate “ draught,” wheels must be 
made as high, and axlc-tree arms as 
thin, as possible. The friction in naves 
depends principally upon two things— 

lst.—The weight bearing upon the 
axle-tree, 

2nd.—The kind and quality of the 
materials of which the axle-tree and 
interior of the naves are formed. 

The second kind of friction presents 
“two cases, viz., 1st—When the ground 
upon which the carriage moves is 
horizontal, but sandy, muddy, or rug- 
ged. 2nd.—When ground of the same 
nature as in the former case makes, 
likewise, an inclined plane, 

Friction Plate-—A plate of 
iron placed on the trail beam of gun 
carriages, at that point where the wheel 
locks with the carriage. The plate is 
placed in that position to prevent injury 
to the trail, 

Friction Tubes — Used in 
discharging guns in lieu of priming 
powder, They are made of sheet 
copper, 16 oz. to the square foot. The 
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tubes are 3 inches long, ths of an inch 
in diameter, and filled with closely 
tamped imealed powder, having a vent 
hole down the centre of the com- 
position, At the head of the tube 

and at right angles to it, is fastened 
a small tube of 10 oz. copper, which 
contains the detonating charge, and 
which communicates with the main 
portion of the composition by a hole 
bored into the composition tube. In 
the small tube is inserted a rubber 
or friction bar of 24 oz. copper, 
having an eye on’ its outer extre- 
mity; above and below this bar, a 
small pellet of detonating composition 
is placed, and the tube is then firmly 
compressed together with pincers,, The 
finished tubes now receive a coatigg of 
black varnish, and a coating of paint, 
and finally another coating of varnish ; 
they are then dried in a steam bath, 
By this means the joints of the tube are 
rendered impervions to damp. To 
ignite the tube, a lanyard, with a hook 
attached, is placed in the eye of the 
friction bar and steadily pulled. 

Frog—A horny wedge-shaped sub- 
stance within the cavity of a horse’s 
hoof. The function of the frog is to 
share in the pressure on the foot, and by_ 
its elasticity, to relieve or distribute the 
pressure on the hoof. The name is also 
given to that part of a soldier’s accou- 
trements which is attached to the waist- 
belt for holding the sword bayonet. 

Front—aAs opposed torear. The 
front, with reference to an alignment, 
is the direction of the supposed enemy, 
Used as a general term, the word signi- 
fies the direction in which soldiers face 
when occupying the same relative posi- 
tions as when last told off. The 
front in artillery is the direction to 
which the horses’ heads turn when the. 
battery is limbered up. 

Front of Fortification—Com- 


prises all the works constructed on any 
one side of the polygon which sur- 
rounds the ground to be fortified. . 
Frontlets— Screens of 3 inch 
plank, bound and faced with sheet iron, 
} inch thick, and used to protect the 
ganners from musketry fire when Iay- 
ing the piece. They are fixed over the 


vent fields of siege guns by means of - 


iron stanchions attached to their sides, 
and ranning into loops on the checks of 
the carriages, The lower part of the 
frontlet is cut out to fit the shape of the 
gun or howitzer, and a small notch 
made in the centre, as a sight through 
which to lay the gun. Those for how- 
itzers require the notch or split to be 
carried up high enough to use the piece 
at high clevations, . 

Fugleman or Fugelman— 
A soldier placed in front of a regiment 
to give the time in the manual, platoon, 
or sword exercise. ‘The word is from 
the German Fiugel, and signifies a 
wing ; the man having been originally 
posted in front of the right wing. 

Fulcrum—tThe point of suspen- 
sion in a balance, or axis of a lever on 
which the arm of the scales is balanced. 
Levers are of three kinds, in each of 
which the position of the fulcrum de- 
pends apon the relation of the power 
to the weight. See Lever. 

Fulminate of Mercury — 
(2H.G.0 C,N,0,). A salt of mer- 
eury with falminic acid. It is usedin 
the manufacture of percussion caps. 
It is of a highly explosive nature, and 
formed from the combination of mer- 
cury and nitric acid, “mixed with 
chlorate of potassa. The process 
pursued in the manufacture of Percus- 
sion Caps is as follows : 


Take of Mercury... 7oz. 12drs, 
a Nitric Acid... 4,, 4,, © 
33, Alcohol we 41bs, 802. 
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Mix these ingredients together in a 
glass retort, exposing them for a 
short time to the action of the sun, 
then place the neck of the retort into 
a receiver, being careful to close secure- 
ly the point of junction with clay, so 
as to prevent any escape of the vapour 
arising from the chemical action of 
these ingredients. This action will 
be seen to commence shortly after, by 
thick white vapour being thrown off 
through the neck of the retort into the 
receiver, where it becomes condensed. 
As soon as.this action of the ingre- 

sdients ceases, the retort is removed, and 
at the bottom of it will be found a resi- 
duum, which is fulminate of mercury. 
This is taken out of the retort and 
washed thoroughly with distilled water 
until all trace of acid is removed. This 
is known by dipping litmus paper into 
the washings, when, if free from acid- 
ity, the paper will not change color, 
or when the water becomes tasteless. 
The fulminating powder is then dried, 
not in the sun, but on sheets of long 
cloth, in a room, spread on trays of 
wicker or brass work, When dried, it 
is packed away in small parcels ; and 
the reason of this is, that from its ex- 
plosive character it would be danger- 
ous to heap it together in any quantity. 
‘When required for use, it has te be 
mixed with chlorate of potassa and 
antimony in the following proportions : 

Chlorate of Potassa, 6 pts. by wgt. 

Fulminate, 6 ,, ditto. 

Antimony, 4 ,, ditto. 

It is then mixed and sifted in a fine 
brass sieve, having a leather bottom, 
with a fine hair brush, 

Fulminate of Mercury detonates 
either by a blow or at a heat above 
370° Ft. It detonates in a moist con- 
dition, and in a dry state explodes 





readily when struck or even when 
harshly rubbed. 

Funeral Honors—Only to be 
accorded to officers who, at the time 
of their decease, were on full regimental 
pay, or employed on the staff, or in the 
exercise of any military command. 

Funnel Stake—A tinman’s iron 
for curving the tin plate. 

Furlong—Eighth of amile; forty 
rods. 

Furlough — Leave of absence, 
granted to officers and others entitled 
to the same. In India, furlough is 
granted to.officers on private affairs or 
on sick leave either in the country or 
to Europe. Officers belonging to the 
Indian army or on the staff, can, after 
eight years’ actual service in India, take 
leave for two years. On the completion 
of six years’ further actual service, after 
return from Europe, they are eligible for 
a third year’s furlough, and for # fourth 
or fifth year after similar intervals of 
six years, 

An officer drawing staff pay in addi- 
tion to the pay of his rank, will be 
allowed while on furlough 50 per cent. | 
of his substantive appointment. * 

Officers not 4n staff employ will re~ 
ceive half the Indian pay of their rank, 
and in no case will any officer 
entitled to furlough receive less than 
the minimum of £250 per annum. 
Short leaves are given in the country, 
to officers in general, for two months, 
without loss of pay and allowances ; 
beyond that period, staff officers receive 
only half staff allowance. Warrant 
officers are granted Icave to Europe after 
six years’ service in that rank, and 
after 15 years’ service in India, They 
are also allowed privilege leave in In- 
dia for two months in the year, similar 
to commissioned officers, 





* Since the above order was published, it has been ruled that no absentee shall draw 


more than £1,000 per annum, 
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Farnace—In the general accep- 
tation of the term, any vessel or 
utensil for maintaining a strong and 
searching heat, either of coal or wood. 

Furnace, Reverberatory— 
Used for roasting or calcining metal 
ores in, The principle of such a fur- 
nace is this, that a flame shall he pro-~ 
duced, and reverberated or reflected 
down npon the mineral ; this is usually 
done by burning a bituminous fuel in 
the grate, and the flame thus produced is 
reverberated upon the ore by the peculiar 
form which js given to the vaulted top 
of this kind of furnace, and also by 
the draught excited by a tall chimney. 

Furnaces, Shot—Those used 
in the Artillery Service are for heating 
spherical shot. They are of two pat- 
terns, the ordinary furnace, and the im- 
proved shot furnace; the former contains 
ing in three rows alongside of each 
other, fifteen 32-Pr., or eightcen 24-Pr., 
or twenty-one 18-Pr. shot ; the latter, 
thirty-six 68-Pr, shot. 

Fusilade — A gencral discharge 
of fire-arms. 

Fusilter — Formerly, a soldier 
armed with a short musket, which he 
could sling over his shoulder. 

The Fusilier regiments, of which there 
are eight in the British service, are not 
distinguished from the infantry of the 
line as they formerly were ; the title is 
now purely honorary, and they are 
armed and dressed in every w 










as an 


infantry regiment, with this exception, ! 


that the non-commissioned officers wear 
ebevrons on ench arm. On parade or 
marching in quick time, upon occasions 
of guard-mounting parade, or review, 
they march to the Grenadiers’ March. 

Putchels—Are strong picces of 
wood, thres in number, uniting the 
splinter bar and the axle-tree bed of a 
gun limber, 

Faze, Bickford—Consists of 





a very small tube of strong linen filled 
with gunpowder, and served round 
with tarred twine, and the whole piteh- 
ed over. It is procured in coils like 
small rope, and keeps very well. It is 
not injared by damp, and will even 
brrn, when well made, under water. 
It burns regularly at the rate of 12 feet 
in 5 minutes. Mines are usually fired, or, 
as it is technically termed, sprang, by 
a powder-hose or by Bickford’s fuze, 
Fuze, Electric~The invention 
of Mr. Abel, chemical examiner to the 
War Office. It is used for mining pur- 
poses, and is on the same principle as 
the electric tube also invented by him. 
Tho electric tube can be fired by means 
of a magneto-clectric apparatus or 
“magnetic exploder.” Electric tubes 
are used for firing guns at proof, and 
for other experimental firing, also for 
firing “time guns.” For farther infor- 
mation on these tubes, vide Majendie’s 
Treatise on Ammunition, from which 
the above information is taken, 
Fuze, Freeburn—Is a concus- 


| sion fuze, made of wood, with a com- 


position bore down the centre, which is 
rather more than halt filled with fuze 
composition; three small wedges of gun 
metal are fitted into the wood round 
the upper part of the composition, the 
larger end of the wedges being to- 
wards the composition. When the 
shell is fired, the wedges, being support- 
ed by the composition, are not displac- 
ed by the shock of the discharge; bat 
onthe shell striking the object at a 
considerable range, the .composition 
will have been consumed to some dis- 
tance below the wedges, thus leaving 
them unsupported, and they will there- 
fore fall into the composition bore, the 
flame.at the same time making its way 
through the empty spaces into the shell. 

Fuzes—As described by Major 
Miller, 8. a, in the Army Equipment, 
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‘Part II on Artillery, are an invention 
for igniting the bursting charge of a 
shell at any required moment. 

There are many varieties of fuzes, 
but those in the British service may 
be classed under two heads: Time and 
Pereussion; the former made of wood, 
and known as Boxer’s Time Fuze ; the 
latter of metal, and known as Pettman’s 
Percussion Fuze for land, sea, and 
general service. Also the C. Field 
Service Percussion Fuze. 

Boxer’s Time Fuzes, which are most 
generally in use in the British artil- 
lery, are adapted for all common and 
shrapnel shells of the larger natures of 
B. L. rifled ordnance, and for those of 
all M.L, guns, They are designated, ac- 
cording to the length of time they burn, 
as the 5, 9, 10,15, and 20 seconds fuzes. 

The conditions to be fulfilled in 
Time Fuzes are thus explained by 
Lient.-Colonel Owen :— 

(1) That they should ignite with 
certainty ; (2) that they should burn 
regularly ; (3) that, when ignited, 
they should not be liable to extinction 
on striking earth, water, or wood, 

Percussion Fuzes are used with seg- 
ment shells, and other natures of pro- 
jectiles, fired from B. L. and M. L. R. 
guns, whenever it may be necessary to 
burst the shell on impact. They are 
intended principally for naval service, 
the action of the fuze depending upon 
the striking of the shell against a sub- 
stance which offers a very considerable 
resistance, such as the side of a ship. 

The essential requirements of a good 
Percussion Fuze are : (1) that it shall 
pot be ignited by the shock of dis- 
charge ; (2) that it shall be ignited 
on the impact of the shell ‘against 
the object’; (3) that it may nut be 
liable to explode during transport ; 
and (4) that for naval service it shall 
not explode on striking water. 


‘We may now briefly notice the mor- 
tar fuzes of the service (Boxer’s), 
which are of two sizes, that for the 13, 
10, and 8-inch being the same, con- 
taining 6 inches of fuze composition, 
and which necessarily projects further 
from the fuze hole of the 8-inch than 
from the 18-and 10-inch ; and a faze 
containing three inches of fuze com- 
position, same diameter as the dia- 
phragm and common, made on the 
same principle as the 6-inch for the 54 
and 43-inch shells. The mortar fuzes 
are “ bored into” through the side, and , 
are secured at the top by a tin cap. 

It has been discovered in high tra- 
jectories, such as in Mortar Prac- 
tice, that the pressure of the atmo- 
sphere being Jess than when near the 
ground, the fuze does not burn 80 
quickly. From experiments made, it 
appears that each diminution of one 
inch of baromctrical pressure, causes @ 
retardation of one second in a six-inch 
or 30 seconds fuze, or each diminution 
of atmospheric pressure to the extent” 
of one mercurial inch, increases the 
time of burning by one-thirtieth ; or in 
other wordsgthe increments in time 
are proportional to the decrements of 
pressure, 





G. 

Gabions—Open cylindrical bas- 
kets used for revetting the interior 
slopes of batteries and other field 
works, There are three kinds of ga- 
bions,—the wicker, Tyler’s sheet iron, 
and Jones’ iron band gabions. They 
are described as follows in the Manual 
for Field Service :— 

“ Gabions, Wicker.—Open cylinders, 
of coarse basket-work, 2’ 9” high, 1’ 
9” or 2’ 9” in diameter ; the smaller for 
saps, the latter for batteries ; no larger 
size should be made. Having set 12 
pickets, each ¢ to 1 inch in diameter, in 

| acircle, begin by inserting the ends of 
: = 
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three rods between three consecutive j 


~ paira of pickets, then weave them in 
and out, round the circle, taking care 
that they pass alternately over and 
under one another, and to carry each in 
turn ontside fo, inside one picket. 


Each squad of three men requires one | 


bill-hook, three gabion knives, one 4’ 
rod, one chopping block ; one 3° line, 
_ and sometimes a hand saw. The rods 
for the web should be from 3 to finch 
in diameter, of the most flexible mate- 
rial to be procured, and stripped of fine 
, branches. ‘Three men turn ont a 2-feet 
gabion in two hours ; weight from 36 
to 40 Ibs.” In India, bamboos are the 
best material for gabions; whole ones 
being used for the uprights, and split 
ones for weaving round them. They 
are very easily and quickly worked up, 
“ Gabions, Sheet Iron, Tyler’s.— 

A single sheet of galvanized iron, 


33 inches wide, with 4 eyelet holes, 


weight 28 Ibs., requires no pickets, The - 


sheet is rolled into a cylinder for use; 
the ends secured by strong wire ties. 
The noise which is made by the gabion 
when carried empty, isea drawback 
from its general advantages. The 
sheets may be used for roofing and 
other purposes.” 

“ Gabions, Iron Band, Jones’.— 
Each gabion is made of 10 bands of 
galvanized sheet iron, worked over 12 
wood pickets, the ends brought to- 
gether and connected by 2 buttons at 
one end, fitting into 2 slots at the other, 
Each band is 77 inches long, 3} inches 
wide, of No. 20 gauge; or abont 0-05 
inch thick, weight of ten, 29 lbs. 
The buttons and button holes are re- 
quired to stand a weight of 672 lbs., 
the band itself will support about 1,500 
lbs. ; each band has 4 holes to admit of 
combination to form bridges, beds, 
stretchers, and for other incidental ap- 








plications ; little or no instruction is 
required for making these gabions.” 
Gages, Common -— For set- 
ting out lines and grooves parallel with 
the margin of the carpenter’s work. 
The “stem” of the gage is retained in 
the head or stock by means of a small 
wedge, and the cutter is fixed in a holo 
at right angles to the face of the stem 
by another wedge. There are several 
forms of gages, such as the marking, 
cutting, router, mortise gage, &e. 
Gaining Twist—Some of the 
rifles and rifled ordnance in the ser- 
vice are made with grooves which 
have a very stight twist at the breech, 
but the twist is increased regularly 
until it reaches the muzzle; this is 
known as the “gaining twist.” At 
the instant of discharge, when the 
ball, from a state of rest is instantly 


| given e high velocity, it would seem 
about 0°45 inch thick, 75} inches long, j 


likely to be pushed across the grooves, 
especially if they have a great inclina- 
tion. To avoid this, the inclination of 
the grooves is made slight at the 
breech, and increased gradually to- 
ward the muzzle, at which point they 
are sufficiently inclined to give the 
necessary rotatory motion, The ad- 
vantage also in the increasing twist 
is that, as the projectile leaves the seat 
or chamber of the gun with great 
velocity, it relieves the breech a good 
deal from the strain of the discharge. 

Galena, or Sulphide of 
Lead-—Is the most abundant ore of 
Tead known. It is found in different 
parts of Great Britain, and in the con= 
tinent of Europe. It has usnally a 
metallic lustre, or a leaden gray or 
blackish gray colour, and its structure 
is lamellar. The principal varieties of 
this mineral are specular galena and 
bluc lead, It is used in the labora- 
tory, and forms one of the ingredients 
in the composition of blue lights. 
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Gali —The wound inflicted on 
draught horses from the imperfect 
fitting of the harness. Saddle galls 
are the most common, For the preven- 
tion of galls, vide Pad. 

Gallery—In fortification, the 
passage formed under ground from the 
end of the shaft in mining and coun- 
termining. Great gallerics are those 
used in the attack of fortresses for 
descending from the crowning of the 
covered way into the ditch. In a system 
of countermines, the gallery, which 
rans parallel with the counterscarp, 
and is the base of the system, is 
known as the magistral gallery ; that 
which is parallel to it, and beyond 
it, is the envelope gallery; those that 
connect these parallel galleries, are 
galleries of communication; and all 
those pushed into the country, beyond 
the envelope gallery, are listening gal- 
leries. For further information, vide 
Ajide-Memoire. 

Gallop—The quickest pace of 2 
horse, which is about eleven miles an 
hour or upwards, 

Galloper—A light gun, of small 
calibre. Formerly galloper guns were 
attached to infantry regiments. The 
employment of these guns has long 
been abolished. 

Galvanic Tube—The follow- 
ing description is given in Major 
Owen’s Lectures on Artillery :— The 
barrels of these tubes are of quill; 
the cup, which is of wood, is fixed on 
the large end of the quill, and has 
two pieces of copper tubing passing 
throngh if, connected together inside 
the cup by a small platinum or steel 
wire, over which the priming is placed. 
When the tube is placed in the vent 
“Ff the gun to be fired, the ends of the 
two wirea from the battery are inserted 
into the copper tubes, one in each ; 
upon the circuit of electricity being 








completed, the small wire within the 
cup becomes red hot, in consequence 
of the resistance which it offers to the 
passage of the electricity from one 
wire to the other, and thus ignites the 
priming.” These tubes were used for 
the “proof”? of ordnance. They are 
superseded now by <Abel’s electric 
tube. 

Galvanism—aA branch of elec- 
tricity, named from Galvani, an Itali- 
an, in which electrical phenomena are 
exhibited withont the aid of friction, 
and a chemical action takes place from 
the contact of certain metallic and 
other bodies. The subject was snbse- 
quently treated by Volta, and has 
since been dcnominated indiscriminate- 
ly Galyanism or Voltaic electricity. 
Galvanism is much used in the Arts. 

Galvanized Iron—Is iron co- 
yered with a coating of zine, either by 
the electro process, or by the applica- 
tion of an amalgam of zine and 
mercury to the surface of ghemically 
cleaned iron. The latter is called 
Mallet’s patent process. 

Gardens, Military — Are 
sanctioned for the employment and 
amusement of troops in cantonments 
in India. The produce of these gardens 
is bought by the Commissariat Depart- 
ment and given to the soldiers, 

Garlands— Vide Shot Garlands. 

Garnish Plate—That part of 
the iron work of an artillery carriage 
which covers the upper surface of the 
brackets. 

Garrison—The troops left with- 
in a fortified place for its protection. 

Garrison Artillery — Com- 
prises the ordnance placed on the works 
of a fortress, and the men for working 
the guns within if, The ordnance 
used in such a position are for the most 
part heavy artillery, rifled and smooth- 
bored, of different natures and sizes, 
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Garrison Carriage —Vide 
Carriage. 

Gas—Anaeriform fluid, but differ-_ 
ing from the air of the atmosphere. 
The gas used for inflating balloons 
with is common coal gas, the specific 
gravity of which is 04, common air 
being 1:0. When this is not procur- 
able, as, for instance, in the field, where 
balloons might be required for military 
purposes, hydrogen gas should be used, 
which is procured by passing steam 
through iron cylinders charged with 
iron turnings, and heated to redness in 
some simple kind of furnace. By this 
means the steam is decomposed, its 
oxygen uniting with the iron, while 
the hydrogen is disengaged. The 
latter should be passed through a re- 
servoir of caustic lye before it enters 
the balloon, 

The gas produced by the explosion of 
gunpowder consists of carbonic acid, 
carbonic oxide, nitrogen, the sulphide, 
cyanide, apd sulpho-cyanide of potas- 
sium, carbonate of potash, hydrosul- 
phnuric acid, bi-sulphide of carbon, and 
aqneous vapour. Its temperature is 
estimated at 2192° Fahrenheit, and 
its volume at that temperature is 

“ more than 2,000 times that of the~| 
powder. 

Gasket—in artillery, a plaited 
cord used for “ stoppering the fall.” 
It may also be made (on the same prin- 
ciple as the selvugee) by placing a 
number of rope-yarus in a straight line 
and marling down. 

Gates—In field works, gates called 
“ Barrier Gates” are used to close the 
entrances. They should be made very 
massive, and capable of resisting any 
sudden attack. 

Gatherers—The fore-teeth of a 
horse. 

Gatling Battery— Vide Sup- 
plement. 





Gauge, Iron Gylinder—Is 


adapted for testing the body, studs, 


and pitch of rifling of muzzle-loading 
projectiles, at one operation. 

Gauge, Ring Standard— 
An instrument for adjusting the “ star 
gauge,” which is performed aa fol- 
lows :--The handle is loosened, the 
proper measuring points are screwed in, 
the ring gauge placed og them, and the 
slider pushed out until all the points 
touch theinner circumference. The zero 
of the scaleis then made to coincide with 
the mark on the tube, and the handle 
clamped, when the instrument is ready 
for use. A rest in the form of a T is 
placed in the mouth of the gun to keep 
the instrument in the axis of the piece. 
Commencing at the muzzle, the dia- 
meter of the bore is measured at inter- 
vals ofa calibre as far as the trunnions, 
From that point to the seat of the 
shot, a diameter is measured at every 
inch, and for every quarter of an inch 
for the rest of the bore, No variations 


over 0°03 of an inch are allowed, and ~ 


that must be ia excess. 

Gauge, Trunnion—An in- 
strument used for measuring the dia- 
meter of the trunnions. 


--- Gauges, Cartridge—-A gan- 


metal ring of the required size, with a 
handle on which is stamped the nature 
and size. They are used for examin- 
ing filled cartridges, to ascertain if they 
are of the proper dimensions, and are 
made of 13 different sizes. 

Gauges, Rocket—Brass rings, 
which are used to ascertain whether the 
case is exteriorly of the proper dimen- 
sions. 

Gauges, Shot or Shell—Are 
used for ascertaining the measurement 


of spherical and elongated projectiled™ 


The former consist of a ring of iron, 
with a metal handle, fordetermining the 
diameter of the shot or shell. Only one 
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high gauge for each calibre is issned. 
The projectiles should pass in all 
directions through the high gauge, 
but must not pass through the low 
gauge. 

Low as well as high gauges are 
issued to fire-masters and inspectors 
of warlike stores, and store stations. 

Gauges, Vent—Are used for 
ascertaining the inclination of the vent 
of a piece of ordnance. They consist 
of two pieces of steel wire, greater and 
less than the true diameter of the vent 
by ‘005 of an inch. Variations in ex- 
cess reaching to ‘025 of an inch are 
allowed, 

Gauntlet—Armour for the hand 
and arm, made cither of scales or 
mail. The expression to “run the 
gauntlet” is derived from an ancient 
custom inthe navy of making a crim- 
inal run between two ranks of sea- 
‘men, and be lashed by each man. Vide 
’ Run the Gauntlet, or Gantelope. 

Gear — The name given to the 
clothing, head, and heel ropes, &c., of 
horses, termed “ stable gear ;” and to 
the pads and trappings used with bul- 
Joeks, camels, elephants, and mules, in 
draught or in carrying loads. 

The term is also used when machin- 
ery is in motion, in the engagement or 
disengagement of its parts, such as 
lifting a wheel out of gear and throw- 
ing a wheel into gear. Machines 
are engaged or disengaged while in 

* motion by various means, such as the 

“sliding pulley,” “fast and loose pul- 
leys,” &c. 6 

Gear also implies all apparatus for 

~ the lifting of heavy ordnance, and for 

the traversing and training of guns, 


Bxenora — The highest rank 
given to an.officer in the army next to 
that of field marshal. As defined 
in Brande and Cox’s Dictionary, 








= 
the name designates his command, 

as having the general or highest orders 

to give in battle. In the British army 
there are three ranks—the highest, 
General; the second, Lieutenant-gener- 

al; the junior rank, Major-general, 
The title of Brigadier-general is only a 
temporary one. Colonels of regiments 

are always general officers. 

Genorale—Beat of drum for the 
assembly of all the troops preparatory 
to a march, battle, or action, Fire 
drum, when beaten unexpectedly, is the 
signal for the whole of the troops to ° 
assemble at the alarm posts. 

Genouillere—In a battery, that 
part of the parapet reaching from the 
platform to the sill of the embrasure. 
In a barbctte battery, it is the height 
of the crest of the parapet. above’ the 
platform. : 

Gentlemen-at-arms — A 
small body-guard of about forty men 
in attendance upon the Sovereign on 
state occasions. It formerly consisted 
of men of noble blood, but is now ree... . 
ernited from retired officers of. . the 
army. 

Geometrical Progression 
--Quantities are said to be in. gea 
metrical progression, when every suc+ 
ceeding term is a certain constant 
multiple or part of the preceding term. 
Thus a, ar, ar?, ar3, &c., is a geomet 
rica] series of which r is the constant 
multiplier, called the “ratio.” In such 
a sum the nth term =/=arn—; and 

raal_rl—a 
the sum=a@ 4-]>4-) 

Ghaurrie—An Indian term, # cir- 
eular plate of gun-metal, issued to 
troops in India in the proportion of one 
per regiment, for striking the hours. 
Ghurrics are made up at the Gun 
Foundry, Cossipore, and are 8 inches 
in diameter, ,8, inch thick at the edge, 
and +5 inch in the centre, with one 
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side slightly convex. Their weight 
varies from 35 to 40Ibs. 

Gimbal — A mechanical contri- 
vance for keeping a suspended body 
vertical, whatever be the derangements 
to which the points of suspension are 
liable. It consists of two brass rings 
which move within one another, cach 
perpendicularly to its plane about two 
axes, placed at right angles to each 
other, 

G@imiet—A fluted tool, which ter- 
minates in a sharp worm or screw, 
beginning as a point, and extending to 
the full diameter of the tool, which is 
drawn by the screw into the wood, The 
principal part of the cutting is done 
by the angular corner intermediate 
between the worm and shell, which 
acts much like the auger. The gimlet 
is worked until the shell is full of wood, 
when it is unwound and withdrawn to 
empty it. 

Gin or Gyn—A machine for lift- 
ing heavy weights, and especially for 
mounting and dismounting ordnance 
from their carriages, &c. There are 
two patterns, the 18 feet aud the 16 
“feet gyn, made of wood; the latter is 
applicable only to mounting guns on 
travelling “or standing carriages, plat-~ 
forms, wagons, &c ; two are required 
with all guns heavier than 56 cwt. In 
1860, Captain Farmer, R. ., proposed 
a tubular wrought-iron gyn. Twelve 
were ordered to be made and issued to 
different stations to be reported on. 
‘The gyns were 18 ft., and made for the 

* heaviest gun then in the service, namely, 
the 68 Pr. of 95 cwt. but it appears 
that it will just bear a 7 ton gun. 

The report was most favourable, and 
the gyns have been admitted into the. 
service, as well as a similar gyn by the 
sume inventor capable of mounting a 
12} ton gun. A gyn is composed of 
& prypole, which is the front of it, 








and two legs, with a windlass fixed 
between them, which is termed the rear 
of the gyn, forming the figure of 
a triangle when. set up, hence its 
name, “triangle gyn.” It is recom- 
mended with regard to the iron gyns, 
that for garrison purposes the légs and 
prypoles should be in one piece, with- 
ont a joint; but for siege purposes and 
batteries of position, the legs and pry+ 
poles should be jointed for the greater 
convenience of transport. : 

There are two other pattern gyns in 
the service, viz., the Gibraltar gyn, and 
Bell’s gyn. The former is of a dif- 
ferent shape to the “ triangle gyn,” and 
is used for mounting and dismounting 
ordnance in casemates and in low cov- 
ered batteries where the triangle ‘gyn, 
from its height, could not be conveni- . 
ently placed. This -gyn is not cap- 
able of lifting more than 3 tons, 

Bell’s gyn is similar in form to the 
Gibraltar gyn, but the method of lift- 
ing the gun differs. This gyn is not_ 
strong enough to bear more than 14 
tons. 

Girders—The longitudinal beams 
in a floor ; girders are the chief sup~ 


port of a ground floor; their depth is--— 


Often limited by the size’ of. the-tim- 
ber, but not always ao. Girdets of 
wrought and cast iron are now exten- , 
tensively used in the construction of 
bridges, to girt railroads, canals, &c., 
and mapy of them are of considerable 
Span. 

Girth—A band or strap made of 
web passing gound a horse undernéath 
his belly, aud which keeps the sadile . 
in its place. The term is also used 
with reference to the circumference of 
timber, &c. - 

Gilacis — In a fortification, * 
parapet of the covered way extended in 
a long slope to meet the natural sur- 
face of the ground, so that egery part 
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of it shall be swept by the fire of the 
ramparts, 

Glanders—A disease horses are 
subject to. Mayhew, On the Horse, 
states that it is ‘‘ brought on by stimn- 
lating food, combined with exhanst- 
ing labour; damp and want of venti- 
lation will also produce it. The dis- 
ense termed farcy is glanders, only 
modified by the cause that originates it. 
Glanders is the more vigorous form of 
the disorder, farey is the slow type 
fastening upon general debility. The 
disease is highly contagious; and 
though a stable may be perfectly clean, 
yet this poison may have been lodged 
there by the last inhabitants: it is not 
only contagious to horses but equally 
dangerous to men, Running from 
the nose indicates very often the set- 
ting in of the disease, but the follow- 
ing signs appear when glanders exist : 
astaring coat, bad appetite, and the 
pulse is quickened, and soon afterwards 
a slight discharge from one nostril; 
this is followed by one of the sympa- 
thetic glands, on the same side as the 
moist nostril, altering its character. 
The next change that takes place is 
the disappearance of the transparent 
finid from the nose, which is suececded 
by a full stream of unwholesome pns, 
When the third stage is witnessed, the 
disease is rapidly hurrying to its ter- 
mination. The membrane of the nose 
changes to a dull leaden color; the 
margin of the nostrils becomes drop- 
sical, and every breath is drawn with 
difficulty, The defluxion, exhibits dis- 
coloration; scabs, masses of bone, or 
pieces of membrane, mingled with 
patches of blood, next make their ap- 
pearance; and the internal parts are 
Maently being broken up by the vir- 
ulence of the disorder. It is an in- 
enrable disease, and the horse should 
be shot at once,” 

» 








In the Indian Military Regulations, 
it is ordered, that at all stations where 
farey, glanders, or other infectious dis- 
eases have shown themselves, the 
cattle are to be carefully examined, at 
least twice a month, under the orders 
of the Commanding Officer, with the 
view of detecting these disorders, and 
until no indications whatever of their 
continued existence remain in the 
corps in which they have appeared. 

Glazing — A process to which 
gunpowder is subjected; it adds some- 
what to its durability and to its den- 
sity, and by reducing the grains to 
nearly the same size, gives uniformity 
of range, combustion being more 
equalised ; powder also, by being glaz- 
ed, stores and travels better. The pro- 
cess of glazing follows that of dusting. 
The barrels used for glazing contain 
about 400 Ibs of powder, and make 
from 32 to 88 revolutions in tho 
minute, The time expended in glaz- 
ing depends upon the nature of the 
powder, A little graphite is placed 
in cach barrel to assist*in giving a 
polish to the grain. It is found in 
India that the mere friction of the 
gtains against cach other will not im- 
part a glaze. 

Glue—An impure desiccated gela- 
tine, procured from various sources, 
such as the scraps of ox and other thick 
hides, the débris of tan yards, the ten- 
dons and intestines of many animals, 
rabbit skins deprived of their fur, 
scraps of parchment, old gloves, and 
many other apparently worse than use- 
less matters, all contribute their quota 
in the manufacture of “glue.” It is 
an invaluable substance in fixing to- 
gether all kinds of wood-work. 

Glue, Liquid—A useful cemeat, 
and withstands damp much better than 
the common gluc. It is prepared as 
follows: “ Dissolve one onuce of borax 
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in a pint of boiling water with two 
ounces of shellac, and boil in a covered 
vessel until the lac is dissolved.” 
Glue, Marine — A cement. 
That known as Jeffery's Patented Ma- 
rine Glne is a compound of india- 
ynbber, shellac, and coal-tar naphtha. 
It is remarkable for its great strength. 
The colour of this glue, however, un- 
fortunately prevents its being much 
used. The interior of diaphragm 
shells is coated with it, so as to 
fill up any interstices which there 
may be between the diaphragm and 
the socket. This glue also prevents 
the shell deteriorating from rust. 
Glue, Mouth —Uscd for uniting 
papers and for gluing down paper to 
plan or drawing boards. It is made 
by dissolving pure glue by the aid of 
heat, such as parchinent glue or gelat- 
ine, with abont one quarter or onc- 
third of its weight of coarse brown 
sugar, in as small a quantity of boil- 
ing water as possible. This, when per- 
feetly liquid, should be cast into thin 
cakes on a flat surface very slightly 
oiled, andas it cools, cut up into 
pieces of a convenient size. 
G@nomon—The hand of asun-dial. 





It is placed at such an inclination _ 


with the plate of the dial, that, when 
properly set, the gnomon will be direct- 
ed to the north poleof the heavens, and 
its shadow will fall upon the same lines 
of the dial at the same hours, whatever 
be the season of the year, that is, for 
one particular latitude, but dials mast 
bo differently constructed for places 
which have different latitudes. It is 
shown in astronomy that the elevation 
of the celestial pole is equal to the 
latitude of the place, and, consequent- 
ly, the inclination of the gnomon of a 
sun-dial must be also equal to the lati- 
tude of the place, where the dial is in- 
tended tobe set. It follows, therefore, 





“that a dial constructed for London 


would not be suitable for Edinburgh. 
Vide Lardner. 

Goloshes, Leather — Are 
intended to be worn in magazines 
and buildings containing combustible 
stores, The golosh is a large, loose, 
untanned leather boot, the high sides 
of which extend a considerable distance 
up the culf of the leg. They are made 
of sizes, suitable to cover magazine 
shocs, and are used when working 
amongst loose powder, 

Golundauze—An Indian term 
for an artilleryman. The name is de- 
rived from two Persian words—gol, a 
ball, and andakhtun, to throw. 

Gomer Chamber—A conical 
chamber which is joined to the cylinder 
of the bore by a portion of a spherical 
surface. It is so called from the French 
officer who invented it, and has been 
applied, since the year 1820, to all shell 
guns, howitzers, and mortars manufac- 
tured since then, 

Good Gonduct Badges— 
Marks of distinction for good condnet, 
which are bestowed with each penny a 
day. The badges are worn by soldiers 
above the elbow, with the points up. 
Good Gonduct Pay—A re- 
ward of additional pay to soldiers, for 
good conduct. It is granted under the fol- 
lowing circumstauces:—A soldier whose 
nante does uot appear in the Regiment- 
al Defaulters’ Book for at least two — 
years preceding his claim, receives— 








After 2 years .. 1d, per diem. 
After 6 4, . ad, » 
After 12 4 3d. » 
After 18 4, wid, 
After 23 ,, wo» 5d. 3. 
After 28, 66, 


Sergeants receive as rewards for dis- 
tinguished or meritorious services an- 
nuities and medals, cither while serv- 
ing, orafter discharge. 
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-@orge—An entrance in the rear 
of a fortified work, such as a bastion, 
redan, &c. 

Gouge—A curved chisel. Gouges 
are used not only by the carpenter and 
joiner, but a great variety by the turner, 
who employs them for roughing out 
and forming the.work. 

Gouges, Firmer—Floted in- 
struments for boring circular holes by 
the application of a mallet on the head 
of the wooden handle. Gouges are of 
different sizes, from } inch to three 
inches. For turning soft woods, gou- 
ges are also used; they differ, however, 
from the carpenter’s gouge, in having 
no shoulders; they vary from § inch 
to two inches wide. 

Governor of an Engine— 
As’ described in Baker’s Elements of 
Mechanism, is one of the most import- 
ant regulators of a steam engine; it 
consists of a series of jointed rods, 
which play upon a vertical spindle, 
having at the extreme points of the 
rods two balls. It is connected with 
the throttle valve of the steam en- 
gine by a lever, and the proportion 
and position of the rods are so adjusted, 
that when the balls descend to their 
lowest position, the throttle valve opens, 
and when they separate, it becomes 
gradually closed. A grooved wheel, or 


oftener a toothed pinion, is fixed upon, 


the.axle of the spindle, which reccives 
ata motion from any conyenient part 
of the: machinery. Suppose then the 
load of the engine to be suddenly 
diminished, or the force of the steam 
increased, then a momentary angmenta- 
tion of speed will take place in the 
piston, and, conseqnently, an increased 
velocity will be impurted to the wheel 
and balls of the governor; these balls 
will, therefore, fly further from the 
spindle, the fork will be drawn down, 


the throttle valve partially closed, and 
. 


‘the supply of steam to the cylinder 
diminished, If, on the contrary, the 


load of the engine be increased, or the 
force of the steam diminished, the 
speed of the piston will be momentarily 
slackened, the velocity of the wheel 
diminished, the balls will descend and 
approach the spindle, the fork will be 
raised, and the valve be partially opened. 
In this manner the governor has the 
effect of admitting at all times to the 
cylinder just that portion of steam 
| that is necessary to give the piston its 
proper speed, the quantity being always 
proportioned to the load of the engine. 

Governor-General of In- 

a—The chicf executive officer of 
that dependency, and who is appointed 
by the Crown for a period of five years, 
which, however, can be extended. The 
Goyernor-General is subject in all 
matters of moment to the control of 
the Crown, through the Secretary of 
State for India. He is assisted by an 
Eseentive Council, composed of five 
members, viz, : two Civilians, a Law and 
Financial Member, and 4 Military Mom- 
ber, All acts of the Government are 
performed in the name of the Governor- 
General “in Council ;” not that he is 


the votes of his Council, as he can dis- 
sent altogether from their opinion, and 
act accordingly if he thinks fit. 

The above members, with the addi- 
tion of a Civilian from Madras and 
Bombay, and a few non-official mem- 
bers selected from the European com- 
mercial community,and with one or two 
native noblemen, constitute the Legista- 
tive Council. But the Governor-General, 
it is believed, has the power of making 
rules and regulations, on au emergency, 
of his own indepeudent authority. 

Grade—In a military sense, signi- 
fies the different ranks in the Army, both 
comnnissioncd and non-cominissioned, 
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@radioent—As defined in Fran- 
.¢is’ Dictionary of the Arts and Scien- 
ces, is a term indicative of the propor- 
tionate ascent or descent of the several 
planes upon arailway ; thus, an inclined 
plane, 4 miles long, with 2 total fall of 
36 feet, is described as having a gra- 
dient of 1 in 587, or 9 feet per mile. 
Graduate—Anything marked in 
degrees of equal parts, as distinguished 
from the division into inches, or other 
certain and determinate measuremeuts. 
Hence, in graduating an instrament, th, 
length of the degree is in proportiot 
the size of the instrument ; 
measa-ement in inches, &c> has no 
reference to the length of the scale 
employed. : 
Gram (Cicer Arietinum)—A name 
given in ovicntal commerce to the 
produce of two leguminous plants cul- 
tivated in India, and chiefly used for 
feeding horses, bullocks, &c. 
Granulation—Is that operation 
in the manufacture of gunpowder 
which follows the process of pressing 
the cake, whereby it becomes reduced 
to grains of different sizes, according 
to the sieves used. The reduction of the 
press cake into the form of grains is 
effected by means of toothed rollers 
(three pairs of different degrees of 
fineness being used), the cake -passing 
between each pair of rollers, under 
which is‘a screen covered with a 
certain sized mesh wire; in addition 
to these screcns, as in the Waltham 
_ Abbey granulating machine, there are 
three oblong sieves covered with differ- 
- ent sized wire, and cyprus cloth, re- 
spectively, fixed under and parallel to 
each other, running at an incline just 
below the three pairs of rollers. This 
ment permits of the powder 
felng aaa os well as granulated, 
by the same machine. 
Grape Shot—That at present 






“known: in the Service, is ‘‘Caffin’s 
pattern,” which has been substituted 
for “quilted grape.” It consists of 
sand shot, arranged in three tiers, by 
means of threz cast-iron cirenlar plates, 
and a bottom plate of wrought iron; 
the whole-is secured firmly together 
by meané of a wrought-iron pin, which 
passesfhrough the centre of the plates. 
The/number of shot in each tier 
vpiles from three to five, according to 
e nature of gun for which the grape 
shot is intended. The advantage of 
grape over quilted shot is, that it stows 
better, is more easily put together, and 
more durable, and the effect is con- 
sidered to be greater. It was formerly 
much used in the navy, but the issue 
of it to that service seems to have 
ceased in 1866, In the attack and 
defence of works, it would still bé 
used from smooth-bore guns, -atid is 
effective up to 600 yards, 
Graphite — Commonly calle¢ 
black-lead, is described in Abel and 
Bloxom’s Hand-Book of Chemistry, as 
another crystalline modification of car- 
bon, very different in appearance and 
physical properties to the diamond. It 
is found in Cumberland, Siberia, Cey- _ 
_lon, in. Germany and France, and in 
North and South America. Graphite 
is a very good conductor of electricity ; 
like the diamond, it is unalterable by 
heat. It may be prepared artificially by 
bringing an excess of charcoal in con- 
tact with fused cast iron ; a portion of 
the carbon dissolves, and separates 
out again on cooling iu large scales. 
Grapnel — A small anchor of 
several flukes, used in mooring boats 
or pontoons for military bridges. 
Grass-Cutters—Natives of In- 
dia attached to the Artillery and 
Cavalry branches of the Service in 
that country, whose sole duty is to, 
collect and bring in grass daily for the 
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horses, There is one to each horse 
or one to every two horses, termed 
a. jorawallah, who receives the pay of 
two men, but under these circumstances 
he has to keep a pony, and bring in 
grass equal to the load of two men. 
A. grass-cutter’s pay is from eight to 
ten shillings a month. 
Gravimeter—A brass cylindri- 
cal measure, 4 inches in diameter and 
5°093 inches in height, containing 64 
cubic inches, or 1-27th of a cubic foot. 
It is used for approximately determin- 
ing the density of gunpowder by tak- 
ing the weight of a given quantity, 
which is called the gravimetric density. 
The weight of the contents of the 
gravimeter should be ascertained with 
the powder loose and shaken ; the dif- 
ference gives an indication of the 
relative irregularity and size of grain. 
Gravity—Is a term used to denote 
that force by which every material 
particle is urged towards the surface 
of the earth as soon as it is left unsup- 
ported. The intensity of the force of 
gravity is constant at the same place, 
and it is a uniform force which accele- 
rates all bodiés equally. 
-@beavity, Centre of — That 
point in bodies through which the re- 
sultants of the gravity of their par- 
ticles pass. A line drawn in the ver- 
tical direction through the centre of 
gravity of a body, is called the line of 
direction of the centre of gravity. Ina 
spherical shot of equa) density through- 
out, the centre of gravity will be in its 
eentre of figure, but as it is almost im- 
possible to cast solid shot of perfect 
sphericity and density, its centre of 
gravity will be formed either above, be- 
Jow, orto tho right or left of its centre of 
figure, In hollow spheres, such as shells, 
the centre of gravity is an imaginary 
poiut within the cavity of the shell. 
Iu irregular figures, the ccnire of 








gravity sometimes falls without the 
dimensions of the body. 
Gravity, Specific—As define 
edin Francis’ Dictionary of the Arts ° 
snd Sciences, is the relative gravity of 
any body or substance, considered with 
regard to some other body which is 
assumed as a standard of comparison, 
which standard, by universal consent, 
is rain-water: this kind not being 
subject to much yariation from time, 
place, or other circumstances. Onecubic 
foot of rain-water weighs exactly 1,000 
({avoirdupois) English ounces ; hence 
the relative weights of other bodies 
is easily referred to this standard. The 
following table showing the specific 
gravity of the under-mentioned solids 
and liquids will be found useful ;— 


Water +. 1000 
Platinum vee OG 
Gold te 95, 
Mercury sae 135 
Lead an “1145 
Silver Pr 10°5 
Copper sia 8:96 
Tron, Cast oes 72 
Iron, Rod on 7 
Steel aes 78 
Diamond oan 35 
Rock Crystal tee 26 
Window, Glass 2°52 
Wax 0-964 
Sulphuric Acid 184 
Oil of Turpentine 0865 
Spirit of Wine (strong) 0-83 
Ether on O72 
Gass, 
Atmospheric Air 1-000 
Oxygen te 1106 
Hydrogen 0069 
Nitrogen 0972 
Carbonic Acid 1524 
Carbonic Oxide _~7 0967 





Grazing Fire—Whei tho trae 
tory is low and nearly parallel to the 
ground, and when the projectile strikes 
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the object, whether vertical or hori- 
zontal, at a less angle than 10°, this is 
termed grazing fire. 

Grease—The lubricator used for 
the axle arms of gun earriages. It 
is composed of tar and tallow (mutton 
fat), one-third of the former to two- 
thirds of the latter, This composition 
has since been changed for a mineral 
grease, consisting of the heavier pro- 
ducts obtained in the preparation 
of paraffin or petroleum oils. 

In the veterinary art, the term grease 
is applied to a complaint which horses 
are subject to, the treatment for which 
is as follows: ‘Cut the hair close, 
apply finely powdered dried charcoal, 
and poultice over it, give physic and 
diuretics ; when pain and discbarge 
cease, apply dry bandages ; astringent 
applications are sometimes useful ; ex- 
ercise is desirable when the legs are much 
swollen ; procure green food, if possi- 
ble.” Vide Small’s Veterinary Tablet. 

Greek Fire — A combustible 
composition used in ancient wars, which 
has the power of burning under water. 
It is said the Grecks were the first to 
use it, Its power appears to have 
been greatly exaggerated. It is sup- 
posed that the following ingredients 
entered into its composition ; the gum 
of the pine and other resins pulverized, 
with sulphur, naptha, camphor, pet- 
roleum, and other bituminous sub- 
stances, ‘The Americans used it in the 
bombardment of Charleston, as pre- 
pared by Mr, Levi Short. Ilis so-call- 
ed Greck fire consisted of two kiuds, 
one of which was a dry composition, 
the other liquid. The former was 
composed of saltpetre, sulphur, and 
lamp black, driven into a little iron 


i a a inches in length, and 
half an inch <#-diamcter, and open at 


one end. The composition was pierced 
a short distance up its centre with a fine 


“hole, and burnt therefore with eonsid- 
efable violence from the open end. 
The outside of the tube was covered 
with pitch with the object of creating 
a flame. A number of these tubes 
were placed inside a shell with the 
bursting charge, which was ignited by 
a fuze in the ordinary way, The ex- | 
plosion of the bursting charge opened 
the shell, and ignited the little tubes 
of “ Greek Fire,” which were thus 
scattered about among the enemy. 

The liquid kind of Greck fire was of 
coal tar vaptha, which was thrown {a 

Us, or through a, hose, like water. 
Grenades — As cxplained in 

Captain Majendie’s Treatise on Am- 

munition, arc small shells filled with 

powder, having a fuze fixed in thems 
they are of two sizes, the land ser- 
vice or $-Pr., and the sea service or 
6-Pr. hand grenade. The former are 

much used in the defence of places . 

| against assault, being thrown among . 

storming parties into crowded ditches, 

aud the latter against masses of men 
attempting to board, or under any other 
such cireumstanees in which they 
canbe made available. They are also 
fired in vollies from mortars, 
Grenadiers — This name- was 
originally given to soldiers who threw 
grenades ; bat as shown in Brande ant 
Cox’s Dictionary, it was afterwards 
conferred on certain troops of the line, 
distinguished by peculiarities of dress, 
accoutrements, &c. ‘Lhe name origin- 
ated with the French, aud subsequently 
was adopted into all the armies. of 

Europe. Generally the tallest and finest 

men were selected for the grenadier 

company ; until yery lately there was 

a grenadicr company in each regiment 

in the English army, but there is no 

such company now, and the name of 
grenadicrs only exisis in the Grenadier 

Guards, 
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Grindstone—A circular stone 
supported in a frame-work of woof, 
which is torned by a crank handle. 
Tt is used for sharpening tools. 

@ripes—A complaint horses are 
subject to. “On the horse being 
observed to be in pain, he should 
be trotted about nntil his bowels are 
emptied. Should this fail, he must be 
bled to the extent of two or three 
quarts, and a ball composed of one 
drachm of gum opium and two of 
powdered ginger, made up with bruised 
meal, given to him, and a clyster of ont- 
meal gruel every two hours.”— Vide 
Smail’s Veterinary Tablet. 

Groove — A furrow or narrow 
channel ent in a spirul direction on the 
interior of a gun barrel, such as is eb- 
served in rifled ordnance and simal 
arms,— Vide Rifle. 

Grummets—Cireular picces of 
rope attached to shot@o keep the shot 
steady in the bore. ‘They are imade 
of various sizes, Grummet wads 
are also used when firing at angles of 
depression, or at angles of elevation 
less than 3°; the grammet is placed 
over the shot to prevent it from run- 
ning out of the piece. The use of 
grunmet wads with rifled muzzle-load- 
“ing guns has been discontinued for 
land service, except when these guns 
are firing at a depression, The term 
grammet is applied to a rope ring 
worked in @ particular matner. 

Guard—As understood in time of 
peace, and ina garrison or cautonment, 
is a body of men daily told off in a 
regiment to protect any particular 
post or spot, or Government property, 
or to quell petty disturbances, and to 
take charge of men placed in confine- 
ment for any fault or crime. There are 
a variety of duties attached to a guard, 
which are fully detailed in the Queen’s 
Regulations. There are further many 


natures of guards, placed and named 
with reference to the duty they are em- 
ployed on. 

Guards—Comprehend a body of 
troops raised for the protection of the 
Sovereign in England ; they are called 
‘household troops.’ The potentates 
of all countries have had body- 
guards attached to them from the ear- 
liest times. In the British Service, the 
TJorse and Lite Guards with the Foot 
~Guards form the housebold troops of the 
Sayercign. Though these troops are 
virtia]ly the protecting gnards of the 
Sovereign, they are, nevertheless, avail- 
able for active service whenever re- 
quired. The Life Guards, it will be 
remembered, distinguished themselves 
greatly at the battle of Waterloo in 
1815. 

Guddeelah—Indian name for a 
prdded cloth placed on the back of a 
draught elephant before the harness is 
prt on. It is made of kurwah cloth 
stuffed with cotton, the edges being 
bound with leather, 

Gudgee—An Indian cloth used 
in the lining of native tents. 

Gudgeons—The circular parts 
of shafts or axles upon which wheels 
_revolve. The gndgeons in cast-iron 
axles are simply parts of the extremi- 
ties of the axlcs turned exactly circu- 
Jar ina lathe. The circular apertures 
in which the gndgeons turn, are called 
“prasses;” they are made of a com- 
position of copper and tin, and are 
very durable, as well as not readily 
worn by the friction of the iron axles. 
‘The beams in which the -brasses are 
fixed are called “ bearings.” 

Guerillas—Sinail bands of men 
raised by the Spaniards in the Penin- 
sular campaign, who fought in detached 
bodies against the French, harassing 
them in the mountainous defiles of 
that country, This desultory sort of 
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warfare was most damaging to the 
enemy. The warfare carried on by 
the French Franc-tireurs in the late 
continental war may be likened to that 
carried on by guerillas, with this ex- 
ception, that they were formed into 
regiments, and fought in regiments, 
but when necessary were detached in 
Parties all over the country. 

Guides—In Artillery carriages 
are two pieces of wood-work of a lim- 
ber, the ends of which receive the 
tongue of the pole, and are termed 
fore-guides or futchels, There are also 
hind-guides, two strong pieces of wood 
together forming a fork, for securing 
the perch to the hind axle-tree of a 
four-wheel carriage. The hind-guides 
are mortised into the axle-tree bed and 

~ holster, 

The name “ Guides” is also given to 
a regiment of cavalry and infantry 
attached to the Punjab Irregular Force, 
which were raised by the late Sir Henry 
Lawrence, chiefly with the view of 
their acting as scouts, and obtaining 
every available information about the 
country they may be in, and to act 
in expeditions as avant couriers to the 
force to which they belong, and also 
(the cavalry brauch) in carrying orders 
which require despatch. 

G@uidons—The standards of dra- 
goon regiments, on which are em- 
broidered the devices, distinctions, and 
mottoes of the Regiment. 

Gun—The term gun has been often 
applied indiscriminately to ordnance of 
all natures ; the name, however, was 
formerly confined to that species of 
ordnance especially adapted for throw- 
ing solid shot, though guns have been 
so modified as to carry shell equally 
well. 

The general shape of a gun is that 
of the frustrum of a cone, the bore 
being a cylinder ; the thickest portion 





of the metal is at the breech, from 
‘Which it tapers to the muzzle ; and this 
form is necessary, as at the breech the 
gun has to stand the first shock of the 
elastic force of the gunpowder, which 
diminishes in power as it extends 
towards the muzzle. 

In the manufacture of our rifled 
gups, which are built up of a succession 


of coils, the same principle is observ- - 


ed as in smooth-bore guns, viz. the 
thickest proportion of the metal being 
at the breech. The bore is also a cylin- 
der, but modified, and made either of, 
steel or iron, on which coils of wrought 
iron are shrank. The thickness of metal 
varies with the nature of projectile and 
charge; the larger the calibre of the gun, 
the greater will be the strain exerted on 
the piece. The longth of the bore should 
be such as to allow the whole of the 


charge to be consumed, The length ~ 


of guns in the@ritish service y 
from twelve to twenty calibres, all’ 
smooth-bore guns being seventeen cali- 
bres long. As regards preponderance, 
there is very little given to our rifled 
guns, it being found that a gan can be 
mote casily worked without it. 

Guns began to be used in Europe 





_early in the fourteenth century, and 


as shown in the article under: .the® 
head of “artillery,” were very rough ” 
specimens of the art. Within the last 
century the manufacture of ordnance 
hasimproved immensely, cast-iron guns, 
daring this period, being our chief 
service cannon, The manufacture of 
B. L. and M. L. guns is of recent date; 
the former having preceded the Iatter 
under the able superintendence of Sir 
W. Amnstrong, the inventor of the coil 
system. To him is due in a great mea- 
sure the improved condition of our ar- 
tillery, for thongh it has been found 
that the breech-loading system is an- 
suited for guns of heavy calibre, we 
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owe to Sir W. Armstrong the use to 
which he has put wrought iron in 
their manufacture. His light guns 
have done good service, and remain to 
the present day our light artillery, but 
will soon be superseded, as the Arm- 
strong method of closing the vent 
has been found somewhat complicated, 
and entails a staff of artificers ; more- 
over, it has been proved that no adyan- 
tage is gained in using a breech-load- 
ing instead of a muzzle-loading field 
gun. Within the last few years 
it has been stated, and doubtless with 
much truth, that our heavy breech- 
loading cannon will not stand the 
charge which it is necessary to give 
them, but now that a new powder 
(pebble) has been introduced, exerting 
half the pressure of R. L. G., it 
may be the means of re-introducing 
heavy B. L. guns, for there is no 
doubt as regards heavy guns in battery 
and on board ship, that the breech-load- 
ing system sayes time, exposure, and 
labor. 

* Aclever “Military Correspondent’? 
has lately stated that another objec- 
tion to the heavy breech-loader is the 
back smoke on opening the breech ; 
in the open air this docs not appear 
an objection, and on board ship be- 


tween decks, this drawback could surely- 


be overcome. 

Whilst this work has been going 
through the press, information has been 
received of the successful manufac- 
ture at Woolwich of a 35 ton M. L. 
rifled gun, carrying a shot of 700 tbs., 
with a charge of 120 lbs. of pebble 
powder. The initial velocity is stated 
-to have been 1,320 feet per second, and 
the gun appears to have borne the 
proof of 130 lbs. most satisfactorily. 

Gun-Cotton — Is the invention 
of Professor Schonbein. It is pre- 
pared by soaking cotton in three parts 





of sulphuric acid (sp. gr. 1°85), and one 
part nitric acid (sp. gr. 1-45 to 1°50), 
The excess of acid is poured off, and 
the cotton thoroughly washed in run- 
ning water. When’ partially dried, 
it is washed in a diluted solution of 
carbonate of potass. Afterwards it is 
put in a press to free it of the alkaline 
solution, while at the same time the 
cotton is rendered nearly dry. The 
substance is then washed in a solution 
of pure nitrate of potass, and afterwards 
presse and dried. The explosive force 
of Schonbein’s gun-cotton is nearly 
three times greater than that of gun- 
powder. Some years back, experiments 
were made in England with Schonbein’s 
cotton, but it was found to explode so 
instantancously, that it was rejected for 
gunnery purposes. Since then, however, 
General Von Lenk, of the Austrian 
Service, has discovered the means of 
giving gun-cotton any velocity of ex- 
plosion, from 1 foot per second to 1 foot 
in qoboth of a second. It appears that 
by opening ont the cotton, and allowing 
it to oceupy a larger space in the bore, 
it can be made to act even more slowly 
than gunpowder, : 

Another mode of treating gun-cotton 
has been applied by Mr. Abel, the 
scientific chemical examiner at the War 
Office, who has been able to use gun- 
cotton in a granular form, from haying 
first rendered it into a state of pulp, 
and afterwards formed it into grain 
similar to corned gunpowder. The 
experiments haye shown improved 
results compared with former speci- 
mens of gun-cotton, but it has not 
as yet been perfected, so as to render 
it safe for use in artillery. For mining 
and sporting parposes it may be con- 
sidered a success. 

From a late letter by the Pioneer’s 
Military Correspondent, it appears 
that a committee, of which Colonel 
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Gallwey, B.z., was President, has had 
the subject of gun-cotton under its con- 
sideration for some time, and has re- 
ported most satisfactorily on it, which 
has led to its being definitively adopted 
for many destructive and other pur- 
poses, including torpedoes. ‘The report 
of the committce was to the following 
effect :—For the demolition of revet- 
ments and the formation of breaches 
by mines, gun-cotton is considered su- 
perior to gunpowder in the proportion 
of 5 to 2. For the demolition of 
single stockades, gun-cotton at the rate 
of 7Iby. per linear foot of the stock- 
ade is effective, even where the timbers 
are from 12 to 14 inches square, In 
the demolition of double stockades, 
with 3 feet 6 inches between the rows, 
25tbs. of cotton per foot is required ; 
in atrial with gunpowder, 200Hs, failed 
to make a practicable breach. 

For the hasty demolition of bomb- 
proof buildings, gun-cotton is pro- 
nounced tobe most valuable. It is equi- 
valent to nearly six times its weight of 
gunpowder. For earth mines and coun- 
termined works, gun-cotton is not re- 
commended. It does not exert in carth 
such an upheaving power as gunpowder, 
aud the gases generated are injurious to 
the men working in the galleries. For 
these operations, therefore, powder will 
be retained. For the removaland des- 
traction of wrecks, rocks, and other ob- 
stacles to navigation, gun-cotton is 
very valuable; and for torpedo purposes, 
the committee follow the recommenda- 
tion of the “Floating Obstrnetion 
Committee,” which in 1868 pronounced 
in favour of gun-cotton, as the result 
of some extended trials, Independent 
of its increased power, gun-cotton, 
when applied in the form suggested by 
Professor Abel, viz., compressed, and 
fired by a detonating fuze, has many 
advantages over gunpowder, among 





which its perfect safety stands promi- 
nent, Gun-cotton of this construction 
esunot be exploded, unless confined in 
a strong case, or unless purposely fired 
by detonation. Tf a light is merely 
set to a mass of it, it will burn gra- 
dually and harmlessly away, with- 
out any explosive cffect whatever. 
And it may be made uninflammable. 
by ¢he simple process of storing it 
damp. It can be readily restored to 
a condition for use. Gun-cotton is 
also cheaper than gunpowder, because, 
althongh per pound dearer, one pound 
of it goes as far as from four to six of 
gunpowder; it is also much lighter, 
and being weight for weight the same’ 
bulk, so much easier to carry. 

Gun Tackles — Two Single 
blocks, one fixed, and the’ other 
movable, form a “ gun tackle.” 

Gun Metal—Vide Bronze, 

Gunner—The name given to an 
artilleryman, obviously derived from 
the word “gun:” one who is practically - 
acquainted with the use of gans. The 
duties of a gunner are very varied, and 
reqnire long and careful training, with 
considerable experience. Not only bas _ 


_he to be instructed in-drill, and in. the 


service of the different natures of ord- 
nance, heavy and light, of which rifled 
‘ordnance now form a part, but he has 
to acquaint himself with the .ammuni- 
tion, the mode of using it, the care to 
be bestowed on it, and the several 
subjects which the laboratory atone 
teach him, and which afford 
ample scope for industry. Gunners 
should be strong, active men, not 
too tall. This remark has reference 
especially to horse artillerymen. The 
rank of a gunner corresponds with that 
of private in the line. 
Gunnery—The science of artil- 
Jery theoretically and practically con- 
sidered. Theoretical gunnery involves 


can 
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the determination of all problems hav- 
ing reference to the resistance of the 
air to projectiles. Practical gunnery 
implies the actual working, laying, and 
firing of guns, and the carryiag out of 
what theory teaches. 

It is only within the last few years 
that the theory of gunnery has attain- 
ed its present state of perfection, en- 
abling the artillerist, with the aid of 
the chronographs now in use, and from 
the results obtained from these beanti- 
ful instroments, to determine the most 
iatricate questions on the flight of 
projectiles, either at the muzzle of the 
gun, which is termed the initial velo- 
city, or the velocities at several points 
of the path of the same projectile. 
The only instruments now in use 
which measure more than one interval 
of time of 2 shot’s flight are those 
invented by Professor Bashforth and 
Captain Schultz ; all others measuro 
only the initial velocity. 

In our admiration of the perfection 
to which the theory of gunnery has 
now attained, we should bear in mind 
the fact that to Robins and Hatton we 
owe our earliest lessons in this science, 
and to Hutton the under-mentioned 
practical rules, which later experiments 
have tended to confirm :— 







Practical Rules. 


action of different charges of powder 
in the same gun are nearly as the square 
roots of these charges. 

2. “The velocities generated by the 
same charge of powder upon balls of 
different densities will be inversely as 
the square roots of the weights. 

8. “The velocities generated by 
different charges of powder upon balls 
of different densities will be nearly in 
the ratio of the square roots of the 


L “The velocities generated by the 


charges, divided by the square roots of 
the weights of the balls. 

4. “The velocity of the ball in- 
ereases with the charge to a certain 
point, which is peculiar to each gun, 
where it is greatest; and by further 
inereasing the charge, the velocity 
gradually diminishes till the bore is 
quite full of powder. 

5. “The velocity continually in- 
creases as the gun is longer, though 
the increase of velocity is very, small 
in respect of the increase in length, 
the velocities being in a ratio some- 
what less than that of the square roots 
of the length of the bore, but some- 
what greater than that of the cube 
roots of the length, and indeed nearly 
in the middle of the ratio between the 
two. 

6. “The range increases in a much 
less ratio than the velocity, and is nearly 
as the square root of the velocity, the 
guu and elevation being the same ; 
little is gained in the range by a great 





increase in the length of the gun, the -- 


charge being the same; for the range 
is nearly as the fifth root of the length 
of the bore, an inerease so small as to 
amount to only about one-seventh part 
more range for a double length of gun, 

7. “The time of the ball’s flight is 
nearly as the range, the gun and eleva- 
tion being the same. 

8. “A great difference in the velo- 
city arises from a small degree of 
windage.” 

It will be interesting to artillerists 
who may not be acquainted with the 
opinion of the Committee of Refer- 
ence on the merits of Bashforth’s instru- 
ment, to know the answers to the parti- 
cular questions referred to them, as 
contained in the following extracts 
from their report :— 

1, “ Whether it is now to be consi- 
dered as proved that the resistance of 
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the air varies practically as the cube of 
the velocity of the shot for all the 
velocitics in use in gunnery, ranging 
from 300 to 1,900 feet per second, or 
for what range of velocitics ; and if 
not true, whether it is nearer the truth 
than any equally simple law before 
propounded ? 

Ans. — The law can only be regard- 
ed as approximately true for a limited 
range of velocities. The resistance 
varies most nearly as the cube of the 
velocity for velocities of about 1,200 
fect per second ; for velocitics much 
higher or much lower than this, the co- 
efficient of resistance varies consider- 
ably with the velocity. 

“For -velocities within a limited 
range, the law may be regarded as giv- 
ing sufficiently approximate results, 
provided the co-cflicient of resistance 
corresponding to the mean velocity 
be employed. 

“ This law is attended with the im- 
portant practical advantage that the 
calculations required by it are simple, 
and the results to which it leads may 
be readily embodied in tables. 

2. “ Whether this law of resistance 
is to be regarded as a new one, the dis- 
covery of which is due to Mr, Bash- 
forth ? 

Ans.— The law was stated by Pro- 
fessor Hélie in his work published in 
1865, and it appears to have been in use 
for some years before that time in the 
School of Artillery of Metz; but Pro- 
fessor Bashforth, without being aware 
of this, independently deduced the 
same law from his own experiments, so 


far at least as the law can be considered | 


true,—viz., for a limited range of the 
yelocity. 

“ Professor Bashforth by his valuable 
experimental determination of the co- 
efficient of resistance corresponding 
to different velocities, has furnished 





the data which are , absolutely necessary 
in order to make the law applicable 
in practice, 

3. “ Whether the instrument devised 
and perfected by Mr. Bashforth for 
recording successive small intervals of 
time, is susceptible of general. employ- 
ment at schools of instruction in oan 
nery ? 

Ans.—“ Mr. Bashforth’s instrament 
is simple in principle, easy to work 
with, and not readily liable to get ont 
of order, and we think it well adapted 
for general employment at schools of 
instruction in gunnery. 

4, “ Whether any means of solving 
the same problem with equal precision 
existed before, ; 

Ans.—“ We do not think that any 
means existed before of recording. a 
number of successive small. ititervals: 
of time with the degree of. precision 
and trustworthiness attained by Pro- 
fessor Bashforth’s instrament.” 

Gunny—A_ coarse Indian cloth 
manufactured largely in Bengal. It 
is of two kinds for artillery purposes, 
single and double; the former is. used 
for charcoal bags, for package of gun- 
powder barrels, and as package gener- _ 

ally ; the latter for slings for carrying 
shot and shell, and small-arm aramuni- 
tion boxes, also for covering ammuni- 
tion boxes, making sand-bags, &«. The 
saleetahs and pin-bags for tenia are 
also made of ganny, The material © 
from which this article is manufac- 
tured is the fibre of two plants of the 
genus Corchorus, i. e., Corchorus.'ali- 
tarius, and Corchorus capsularis ; both, 
but particularly the first-named: plant, 
are extensively cultivated throughout 
Lower Bengal. It is universally used 
for bags of all sorts, and there is a 
very large exportation of this cloth to 
America, the Coromandel and Malabar 
Coasts, and Singapore. . 
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Gunpowder — The motive or 
propelling force of projectiles from 
ordnance, which, on being inflamed, 
generates an elastic force capable of 
throwing shot and shell to enormous 
distances. Gunpowder appears to have 
‘been known from a very early date ; 
and first, in all probability, to the Chi- 
nese, as far back as two thousand 
years; and it is not unreasonable 
to suppose so, for both in China and 
India saltpetre abounds, the value of 
whic in connection with charcoal, if 
not as a propelling power, was taken 
advantage of to form the mysterious 
fires spoken of in their works. Fire- 
works seem to have been largely and 
commonly used, and also rockets ; but, 
for artillery purposes, the value of 
gunpowder seems not to have heen real- 
ized in either of these countries till a 
very late date: in India, not until 
about the reign of Akbar, when the 
art of gun-making was received from 
Europe. In Europe, gunpowder was 


-anknown till about the year 1320, and 


the discovery is attributed to a 
German monk named Schwartz, though 
there is reason to belicve that our coun- 
tryman, Roger Bacon, knew of ita cen- 


tury earlier; however, little advantage - 


appears to have been taken of it till the 
15th century, when great strides in 
gunnery were made, especially in France. 

Gunpowder is formed from the in- 
timate mixture of three ingredients, 
saltpetre or nitre, charcoal, and sul- 
phur, in the proportion, as made in 
the present-day in English factorics, 
of 76,15, 10. Saltpetre, before being 
mixed with the other ingredients, 


‘should be perfectly refined and free 


from all impurities, especially deli- 
queacent salts, such 25 chloride of 
sodium, Charcoal should be made as it 
is wanted, and used soon after, from its 
liubility to imbibe moisture if kept any 





time in store ; but except for this rea- 


son, there appears to henothing against 
its being used for gunpowder purposes 
at any time, as long as the analysis 
shows it to possess the properties of a 
good charcoal, when all that is necessary 
in weighing out the charges is to make 
an allowance for the moistare, by add- 
ing an equivalent in charcoal. Good 
charcoal should burn without having 
any residue; itshould be light, sonorous, 
and easily pulverised, and when broken 
should have a velvet-like appearance 5 
further, it should be soft and friable,— 
so soft as not to scratch polished copper, 
and ought not toexhibitany alkali when 
treated with pure distilled water. The 
sulphur should be as pure a8 possible, 
and, to obtain if so, should be fused or 
treated by distillation. The three in- 
gredients having been brought together, . ° 
are first mixed in a mixing machine, 
then transferred to the incorporating 
house, where they undergo, from the 
peculiar motion of the machinery, a 
grinding, twisting, anda mixing action, 
until formed into what is termed 
«mill cake ;” from thence the powder, 
in this state, is taken to the “ breaking- 
down house,” in order that the cake 
may be broken into a convenient size, 
before being taken to the press house, 
where it is subjected to hydraulic pres- 
sure,—viz., about 70 tons to the square 
foot for R. L. G, L. G., and F, G,, 
and 50 tons for R. F. G.—it is then 
transferred to the granulating house, to 
be there formed into the several sized 
grains required, either for gun, musket, 
or rifle powder ; itis also dusted in this 
house. After this process, the powder 
has to be taken to the dusting and glaz- 
ing honse, to free it still further from 
the small particles of dust remaining 
amongst the grains; this being 
completed, it is glazed, then dried, 
and lastly dusted again, before being 
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examined, proved, and barrelled-up. 
This then is the, whole process in the 
manufacture of gunpowder, which is 
more closely given in detail under the 
several heads of manufacture, 

The great object to attain in making 
gunpowder is to produce equal results 
from equal quantities of the manufac- 
ture, but this, for various causes, cannot 
abe relied on ; hence the unequal practice 
observed with the same charges and 
from the same piece. The density of 
R. L. G. powder should not be less 
than 1°68, and not more than 1:75, 
and R. F. G. 1:55 to 1°65. The part 
that each of the ingredients performs 
in the inflammation of gunpowder is 
thus explained in Abel and Bloxam’s 
Hand-book of Chemistry: “ The ac- 
tion of this substance as a propelling 
agentis dependent upon the rapid oxida- 
tion of the charcoal by the nitre, and the 
consequent sudden evolution of a large 
volume of heated gas. In a mixture 
of nitre and charcoal alone, the oxida- 
tion (deflagration) proceeds with com- 
paragive tardiness ; the addition of sul- 
phor greatly augments the combusti- 
bility of the mixture (in consequence 
of the lower temperature at which it 
ignites) : the sulphur by its presence 
also renders available for the oxida- 
tion of the carbon an extra amount of 
oxygen,—namely, that which is united 
with the potassium, the latter being at 
once converted into sulphide upon ig- 
nition of the powder. The tempera- 
ture at which gunpowder ignites is 
about 600°. For the explosive effects of 
gunpowder, the reader is referred to 
Colonel Boxer’s Treatise on Artillery. 

To separate the three ingredients 
of which gunpowder is formed, the 
following method should be pur- 
sued :— 

First, for Moisture. 





50 grains of gunpowder, and place the 


, Same in the water-oven, which should 


not exceed 150° in temperature, antil 
perfectly dry (say about an hour). 
Then remove it, and place it in the, 
scales ; the difference of weight in its 
cold and hot state will be the. moisturé: 
required. Deduct -01 of a grain for’ 
the difference of temperature of the 
glass between its cold state, and the 
degree of heat in it when it again 
reaches the scales, which between the 
oven and the scales will, to a certain 
extent, be lower than that of the gun- 
powder. Multiply by 2 for the per- 
centage to make up 100 grains, 
Second, to extract the Saltpetre. 

Weigh as before 50 grains of gun- 
powder, and place the same in a. glass: 
beaker, mixing it with. hot .wdbery: 
which place on the water-oven for. 
about an hour. Decant the same in 
8 known filter placed in a glass funnel, 
and frequently wash the filter with 
the wash bottle, so that no trace of 
saltpetre be left in it. Take the 
filtrate, which now contains a solution 
of saltpetre, and evaporate it over the 
oven. When evaporated, weigh the. 
result, which, multiplied by 2, should 
give nearly the original quantity of 
saltpetre with which the gunpowder 
was made, _ 

Third, to ascertain the weight of Sulphur 
and Charcoal together, 

Weigh, after the saltpetre has -been 
extracted, the sulphur and charcoal left 
in the filter. ‘This is effected by placing 
the filter with its contents on the oven 
to dry, and afterwards enclosing it in a 
glass tube corked down, the weight of 
the tube, cork, and empty filter in their 
cold state having been previously ase | 
certained. Deduct then the weight of. 
the tnbe, cork, and empty filter from 
the weight of the tube, cork, and filter 


Weigh accurately in a watch glass ; with its contents, and the difference 
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will be the weight of the charcoal and 
sulphor. 
Fourth, to extract the sulphur. 

Take 20 grains of gunpowder, 20 
grains of pure saltpetre, 20 grains of 
carbonate of soda, and 80 grains of 
chloride of sodium (common salt). 
Mix these all together in a crucible, 
and place the same on a charcoal fire, 
until the mass becomes perfectly white ; 
then remove it, and put it with the 


erucible into a beaker of cold water. | 


Place the beaker on the water oven un- 
til the mass dissolves, then filter. ‘The 
filtrate is now heated, and acidulated 
by hydrochloric acid until all efferves- 
cence subsides, Then pour in a few 
drops of chloride of barium, from 
time to time, which will cause the 
sulphur in the solution to be precipi- 
tated. The solution in the beaker is 
now passed through « filter, aud the 
contents of the filter (which is now 
sulphur alone) dried and weighed, and 
deducted from the sum of the charcoal 
and sulphur previously thus computed 
loaves the charcoal required. A more 
efficacious mode of extracting the sul- 
phar is with bi-sulphide of carbon. 
The sum of the three ingredients, 
with the moisture, should inake up 
99°86. of 100 grains, the slight dif- 
ference being supposed to have escaped 
duritig the process of separation, in the 
form of nitric and sulphuric acid gases. 
Gutta Percha—aAsexplainedin 
Balfour's Cyclopadia of India, is the 
concrete juice of a forest tree, a native 
of the shores of the Straits of Malacca, 
Borneo, and the neighbouring countries. 
The tree is from sixty to seventy feet 
high, and three or four feet in diameter. 
Boiling appears necessary when the 
juice is collected in large quantities, 
bat when a small quantity is allowed 
to exude from a freshly-wounded tree, 
and is collected and moulded by the 


x 





hand, it consolidates perfectly in a few 
minutes, and has all the appearance of 
the prepared article. Gutta percha, 
when quite pure, is grayish white, but 
it is generally brought to market of a 
reddish brown hue. The great pecu- 
larity which makes gutta percha con- 
venient and valuable for a variety of 
purposes is, that when plunged into 
boiling water, it becomes so soft and 
plastic as to be casily moulded into 
any desired form, and this form it per- 
manently retains on cooling. It is used 
in the artillery service to take impres- 
sions of the bore of a piece of ordnance 
which exhibits flaws or cracks after 
firing. 

Guy Ropes—Are used as steady- 
ing ropes to the heads of spars, sheers, 
derricks, gyns, &c. 

Gymunastics—The art or me- 
thod of exercising the body to make 
it active, supple, and capable of 
bearing much fatigue. It comprises _ 
athletic exercises, fencing, broadsword 
and bayonet exercise, and now forms 
part of the instruction given in setting 
up the British soldier, 

Gyration, Centre of — Is 
that point of a system of bodies round 
an axis, in which, if all the matter of - 
the system were collected, the same 
moving force would produce the same 
angular velocity in the system. 


Hackery—An Indian cart, used 
generally in the Bengal Presidency 
for the carriage of country produce, 
and in the transport of Government 
stores, 

Hair-cloths—Made of horse hair, 
15 feet by 12 feet in size. They are 
placed upon the floors and tables of 
magazines, or buildings in which 
powder is stored or handled, to pre- 
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vent accidents from grit. They are. 
also laid down on a jetty to roll 
powder barrels on, or to cover powder 
barrels in transit, for which purpose j 
they are better suited than for any 
other, 

Halberd or Halbert—A wea- 
pon formerly used by the serjcauts of - 
Infantry and Artillery, and so late as 
the beginning of this century, it wasin ! 
use in the army. Its shape is that of a 
spear, with a shaft about 5 fect Iong, the 
head of which was mounted with a steel 
point. Besides this it had a cross piece | 
of iron attached to it, which enabled the 
halberdier to cut as wellas thrust. It 
is said to have been originally used by 
the Danes. 

Auother use the halbert was put to, 
—viz., when soldiers were flogged. 
Several were heaped together, and the 
soldicr was lashed to them, hence the 
saying, “I'll send you to the hal- | 
berts.”” 

Hale’s Rockets—Vide Rock- 
ets, Hale’s. 

Half Battery—In artillery, a 
portion of a Ficld Battery, consisting 
of three guns, with their wagons. 

HMalf-wrought Materials 
—In artillery, consist of the several— 
parts of gun carriages in the rough, 
or partly shaped to the form required. 
Supplies of these mutcrials are kept 
in every arsenal, and are issued to 
batteries on indent. Each battery in 
the field is allowed the following half- 
wroughts :— 








Beam 1 
Cheeks 2 
Perch Wagon 1 
Splinter Bar 2 
Shafts, spare ++» 2, complete. 
Felices a 12 
Spokes 24 


But as # spare carriage is allowed, 
there is no uecessity to curry such pon- 


derous articles as beams, &c.; the officer 
commanding a troop or battery will, 
therefore, use his discretion, according 
to the nature of the service on which he 
may be going, as to what half-wrought 


: materials he will carry, any in excess of 


the number allowed being provided at 
his own expense. On leaving a station 
where there may be an arsenal, he can, 
if he thinks fit, return into store such 


| haif-wroughts ashe may not wish to 


carry on the march, receiving from the 
ordnance officer a receipt, which will 
be his voucher “for obtaining others 
free of charge at the next arsenal. 

As the new Indian field carriage is 
made of iron, the supply of half- 
wroughts will be reduced, 

Halt—A term well known to, sol-. 
diers. It is the word of command 
given to a body of men on the drill 
ground, or to a regiment or an army on 
the march, to discontinue their forward 
progress, 

In the march of a body of soldiers, 
halts are very necessary for tle comfort 
of the men, and to enable them to rest 
themselves. On the usual daily march 
of a regiment in Ludia, it halts half 
way, and coffee is served out to the 
men, - : 

Hames—Two pieces of iron en- 
circling  horse’s collar, connected. at 
the bottom by an iron loop, and at the 
top by a strap and buckle. Attached 
to the hames are iron lugs to which 
the traces are linked. : 

Hammer—This useful tool is too 
well known to need description. The 
forms of hammers are varied, and their 
weights estimated from tons to a frac- 
tion of an ounce. 

Hammer, Glaw—Is used by the 
carpenter not only for driving home 
nails in light work, but for extract- 
ing them when required, which latter 
operation is performed by the claw of 
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the hammer. The claw is nothing 
more than the tail of the hammer 
split up a certain distance, so as to form 
two prongs, between which the nail is 
seized. 

Hammer, Cooper’s— For 
heading and unheading powder or 
ammunition barrels, and performing 
such coopering operations in a maga- 
zine or wherever powder is being 
handled, as may be required. Only 
copper or wooden cross-head mallets 
should be used for such purposes. 

In heading or unheading powder 
barrels, the persons employed are not 
allowed to use the bare adze against the 
copper hoops, but are invariably to 
apply a driver. 

Hammer, for Proving 
Shells—Is somewhat similar to that 
employed by tin-men. It is made use 
of in proving the soundness of spheri- 
cal shells, 

Hammer, Rivetting—Is pro- 
perly a small smith’s hammer, but it 
is also used in carpentry. 

Hammer, Sledge — Used by 
the blacksmith when the object to be 
forged is not very large. The weight 
of a sledge-hamnier is from ten to 
fourteen pounds, although sometimes 

“more. The sledge-hammer is wielded 
by the fireman’s assistant, who is term- 
ed the hammer-man. 

Hammer, Steam-—dAs des- 
cribed in Weale’s Dictionary, “is em- 
ployed instead of the old helves or 
lift-hammers, and is worked by a con- 
nected high-pressure steam engine, 
which raises the hammer to any re- 
quired height within its vertical range 
of motion, and in which it is guided 
by two planed guides. On the escape 
of the steam, when the valve of the 
cylinder is opened, the hammer falls on 
the work that lies on the anvil with the 
full force due to gravity, with scarce- 





ly any loss from friction. The instant 
the hammer has given its blow, the 
steam is again let in under the piston, 
and the same action is repeated with 
ease and rapidity.” This hammer is 
the invention of Mr. Nasmyth. 
Hammer, Tilt — Used in 
forging implements and tools, such 


as shovels, spades, mattocks, and 
cleavers. 
Hammer, Wrench, with 


turn-screw—Used to tighten and 
loosen nuts and bolts, and can, from 
its construction, be adjusted to any 
required size. 

Hand—A measure of four inches, 
by which the height of a horse is com- 
puted. 

Hand-Axe — One of the imple- 
ments used by the pioneers of a regi- 
ment. 

Hand-Cuff or Manacle—A 
fetter to secure the hands together. 
Hand-cuffs are made of iron, ring 
shaped, with a lock attached, and just 
large enough to keep on the wrists with- 
out hurting them. 

Hand Rubbing — The mani- 
pulation which horses’ legs undergo on 
the march, chiefly at feeding time, and 
which should not merely be confined 
to that period, but continued for 20 
minutes, three times a day. 

Hand-Saw—A carpenter’s tool 
for cutting asunder wood which would 
be too thick to be cut by an adze, or 
which requires accuracy in entting, 

Hand-Spikes—Are levers of 
the first order. Those used in the ser- 
vice of artillery are of eight kinds— 
siege, ficld, traversing, iron, bevelled, 
handcrow, truck, and roller, Hand- 
spikes are used in raising or turning 
heavy stores, slinging ammunition box- 
es, traversing guns and mortars, and 
for all purposes where leverage is re- 
quired to be used in artillery material, 
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Handles, Slevating — The 
projections on the top of the elevating 
screw of a gun, also termed “ horns.” 

Handles, Limbering — The 


iron handles on each side of the trail ! 
of a gun carriage to assist in Limber- j 


ing up the gun to the limber. 
Hang Fire—Is now an almost 


obsolete term, on acconnt of theimprov- | 
ed method of discharging small-arms | 
andordnance. The term is applied when 


apicceis slow in discharging itself, from 
the flame being checked in its passage 
to the charge, from the vent being foul- 
ed, or the charge being damp. But the 
former can scarcely be the case in these 
days. 

Harness — The furniture of 
draught horses. The origin of har- 
ness can be traced back to a very re- 
mote date ; for we observe in ancient 
pictures, and in the description of 
ancient ceremonies and games, such 
as the Olympic games, that horses 
were attached to carriages with har- 
ness, of what kind and description no 
writings tell us, varying, undoubted- 
ly, according to the ideas of the 
several nations which used it. The 
present mode of harnessing horses to 
gun carriages is only of a late date. 
The usual manner was to place one 
horse before the other, similar to the 
enustom still observed in the country 
carts in our own land, the driver dis- 
mounted, and walking alongside his 
horses. This, however, was found to 
be awkward when quick movement 
wags required, and moreover, on the 
march with a long line of carriages, 
took up a great deal of space. The 
idea then came to harness them two 
and two abreast, and ultimately to 
mount the horses instead of driving 
them on foot. This now is the custom 
in all artilleries. 
Jery shafts are used, and to each gun 


In the English artil- / 





carriage the number of horses is re- 
gulated according to the weight they 
have to pull, a team of 4 horses being 
able each to draw 6 ewt, or 24 ewt.3 
a team of 6 horses, 5 ewt, each, or 30 
ewt., and thus decreasing rapidly in 
their power of draught, so that when 
each horse can only draw 4 ewt., no 
advantage is gained in employing a 
greater number of horses than 12 for 
the heaviest load in the service. The 
harness for the off-wheel or shaft 
horse is somewhat different to that for 
the leading horses, loops or lugs hay- 
ing to be attached to the chaise saddle 
for the support of the shafts. 

Harness for the Indian artillery is 
made up in the country, and the Indian 
Government has established a tannery 


..at Cawnpore, in Bengal, for the manu- 


facture of leather and harness for that 
Presidency. Harness is issued unblack- 
cd, and must be left so. A mixture of 
bees’ wax, mutton suet, and spirits of 
turpentine to be well and frequently 
rubbed in. The whole to be hand 
rubbed daily, 

Harass—In a military sense, is 
the act of annoying and incessantly 
pursuing or hanging on the rear and 
flanks of a retreating force, so as, if 
possible, to prevent its attaining its 
object, and perhaps overcoming the 
enemy altogether, Notwithstanding the 
disadvantage which a retreating army 
has under the circumstances, history 
affords us example, that if the retreat 
is conducted by an able commander, he 
has it in his power by his ingenuity 
and other military qualities to avoid 
his enemy by getting into inaccessible 
places, or by so disposing of his troops 
as to make it hazardous for a pursuing 
army to follow him up, or any longer 
to endeavour to harass him, 

Harness, Elephant-—In har- 
nessing elephauts to heavy guns, 
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one elephant goes in the shafts, a se~ 
cond leads, and if a third be necessary, 
the animal assists by pushing from be- 





hind. The foilowing are the com- 
ponent parts of elephant harness: 
Wheel Leading 
set, 

Back bands I a 
Throat bands 1 1 
Breast plates Sa 1 
Breechings 1 0 
Cruppers Fe 1 
Girths or bands, belly ... 1 1 
Guddeelahs, large 1 1 
Guddeelahs, small 1 1 
Lashings, rope oe | 1 
Pads for saddles atk i 
Saddles, complete, wood 1 1 
Stirrnps, pairs es | 1 
‘Traces, long pairs we O 1 
Traces, wheel or shutt, 

pairs 1 0 
Chains, draft shaft, with 

siege carriage only .., 2 0 

Hasp—aA flat stuple to catch the 
bolt of a lock. For qilitary purposes 


three kinds of hasps are used—iron, 
brass, and Teather. Iron hasps are 
fitted to cases for packing arms and 
boxes of sorts. Brass hasps are fitted 
to gun ammunition boxes for securing 
the lid tothe box, and leather hasps 
to small-arm ammunition boxes. 

Haversack—A canvas bag is. 
sued to every soldier on arrival in 
India, for the purpose, if necessary, of 
carrying provisions, odds and ends, &c. 

Havildar — A non-commission- 
ed officer attached to a Native Regi- 
ment of Infantry, synonymous with 
the rank of sergeant. 

Hay—The forage given to horses 
in Europe. In India, grass is daily 
gathered for all cavalry and artillery 
horses. Surplus grass is sometimes 
stacked, and used when 
deficiency of green grass, 











Head, Sponge—In artillery, 
the top of the sponge staff, which con- 
sists of a block termed the “head,” 
upon which the wool to form the sponge 
is fastened by the process of “ thrum- 
“ming ” or wigging.” 

Head-Quarters — Generally 
understood to mean the residence of 
the Commander-in-Chief, whether in 
camp or clsewhere. It is also appli- 
cable to the place where the officer 
commanding any independent position 
or body of troops resides, 

Head-stall — In harness, that 
part of the bridle which goes over the 
horse’s head, 

HMelix—aAs defined in Weale’s Dic- 
tionary, any thing of a spiral form, 
whether in one plane, as the spiral 
curve, or in different planes, as the 
screw. 

Helmet-—A defensive armour for 
the head. Anciently helmets were of 
two kinds, au open and a closed helmet, 
‘The former only covered the head, 
ears, and neck, leaving the face open. 
‘The latter enclosed the face, besides 
having on the front perforations for 
the admission of air, and slits also to 
admit of the wearer being able to see ; 
this part was styled the visor, which 
could be lifted up. The helmet is 
still worn in certain cavalry regiments, 
and in India an order has been lately 
ssued making the helmet (a cork one) 
the universal head dress for officers of 
the staff, artillery, and native army. 

Heive—The wooden handie of en- 
trenching tools, such as axes, felling 
and pick, hatchets, kodalies, shovels, 
spades ; also of certain artificers’ tools, 
axes, and sledge hammers. 

Hemp—the fibre of certain plants 


' grown both in urope and India, 


there is a ; 
* identical plants. 


known as the Cunnabis sativa and 
Indica, which have been pronounced 
Balfour’s Encyclo- 
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peedia gives the following description: 
“© In various notices of Indian fibres, we 
frequently meet with the word ‘sunn’ 
as indicating a particular kind of hemp. 
Sometimes we find it called Indian 
hemp, and we may often see hemp 

* enumerated as one of the exports from 
India, at other times we may see cither 
the same or another fibre mentioned 
by the name of brown hemp. These 
various names are sometimes applied 
to the fibre of one or two different 
plants, or are employed to distinguish 
the fibre of three distinct plants, all 
of which are grown for their fibres, 
and have been and might be exported 
from India ; though only two of them 
are now usually to be found among 
the exports from that country. Hence, 
to avoid ambiguity, it is necessary to 
notice the plants to which these seyer- 
al names are correctly applicable. 

The true hemp (Cannabis sativa), 
gunja of the natives, is everywhere cul- 
tivated in the plains of India, not on 
account of its fibres, but for its intoxi- 
cating leaves and their secretions, In 
the Himalayas, however, the fibre is 
separated for economic purposes, and 
was exported from India to England 
during the last war, and this has been 
the case for many years. 
the sunn or taag ( Clotalaria juncea) is 
often called Indian hemp, but incor- 
rectly. It is the kind most generally 
cultivated all over India on account of 
its fibre, and is that usually mentioned 
in the exports from Calcutta under the 
name of hemp, but alsoas ‘sunn.’ The 
plant may be distinguished by its flowers 
being of a bright yellow color, and of 
the form of the pea and of the labur- 
num, while the leaves are entire and lan- 
ceolate. The fibre alluded to is very 
valuable for cordage, canvas, twine, 
&c. Madras and Bombay both export 
large quantities of Iemp.” 


The fibre of | 





Hero—In the present acceptation 
of the term, a person distinguished for 
acts of valour. Amongst the ancients 
the name was accorded to men who 
became illustrions in war, and who 
were styled demi-gods, from a general 
notion that their actions entitled them 
to a place in heaven immotiately after 
their decease. 

Hide-bound — Applied to a 
horse, signifies that his skin cannot be. 
pulled up or raised from his ribs and 
back; caused from bad keep, poverty, 
internal disease. The remedy is good 
grooming and diet, with gentle medi- 
cine, and keeping the animal warm, 

Hides—The skins of buffaloes, 
cows, bullocks, and other animals. 
Buffalo hides are used for the manu- 
facture of buff accoutrements, belting 
of machinery, &c.; bullock or cow hides 
for mending cartouches and priming 
pouches, aud a varicty of other leather 
work. For the preparation of hides, 
vide Leather, 

Hides, Tanned, Powder—. 
Are used for covering the floors of 
powder houses and charge magazines. 

Highlander — According to 
Johnson, any person from a mountain- 
ous country. Highland. Regiments, 


| though assuming the dress of: High- 


landers, are made up of Her Majesty’s 
subjects from all parts of her domi- 
nions. . 

High-pressure Engine—A 
non-condensing engine,— Vide Conden- 
sing Engine. 

Hiit—The handle of a sword, 

Hinges — The joints on which 
doors, gates, &c., turn. The nsual form 
is that of two leaves, each furnished 
with a projecting segment or segments 
of a hollow cylinder, which fit together 
and admit of being united by a central 
pin. 

Hip Rafters — The rafters or 
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beams running diagonally from the 
apices of a pyramidal roof to the cor- 
ners of the roof, 

Witoh — The name given to certain 
knots, known as the “timber hitch” 
and ‘clove hitch,” the former of which 
is a valuable knot for artillery pur- 
poses, the advantage being, that as long 
as the strain is kept upon it, it never 
gives way. It is a good fastening for 
hauling a carriage out of a difficulty 
and for removing large skidding. 

Hoist — An apparatus for raising 
bodies from the ground-floor of a build- 
ing to a floor above, such as is used in 
store-houses. 

HMold—To be in military posses- 
sion of a place. 

Hole—In a military sense, a hole 
ig a pit dug by skirmishers before a 
fortified work to obtain cover ; this is 
in offensive operations. In defensive 
warfare, trap holes, with spikes or 
stakes termed trous-de-loup, are dug in 
rows in front of a position where the 
enemy is expected to attack. Trous-de- 
loup should either be too deep or too 
shallow for the enemy’s riflemen to 
take advantage of. 

Hole, Fuze — The perforation 
made in a shell for holding the fuze. 
For the means adopted of rendering 
the fuze holes of rifled shells having 
the Moorsom gauge capable of receiy- 
-ing the present service fuzes, vide 

ypters as: 

Hole, Loop — An opening or 
small embrasure in military buildings 
for musketry fire. In field works, 
loop-holes are made with sand bags, 

Holes, Blasting—In demoli- 
tion of masonry works and rocks, 
cylindrical holes are bored and charged 
with powder or gun-cotton. The in- 
strument used in blasting is a borer 
or jumper. The dimensions of holes 
vary, according to the purpose required, 


and whether powder or gun-cotton is 
to be used; in the latter case the depth 
‘is considerably reduced. 

Hollow Shot— Vide Shot. 

. Holster—The leather case which 
holds @ cavalry man’s pistol, Each 
cavalry man has two holsters attached“ 
to the front part of his saddle, 

Home —In gunnery, the term used 
to express the position of a shot when 
the gun is loaded. Thus, “ Is the shot 
well home?” is a common expression 
amongst artillerymen, 

Homogeneous — A term ap- 
plied to various substances to denote 
that they consist of similar parts, or 
parts of the same nature and kind ; 
thus, the substance of a solid shot may 
be said to be homogeneous, when the 
metal is of the same density and texture 
throughout. In a perfectly homogene- 
ous shot, the centre of figure and the 
centre of gravity of the mass are 
coincident. 

Hone—A whet-stone on which the 
finer natures of tools are sharpened 
after being ground on a revolving 
gtindstone. 

Honey-Comb—In ordnance, the 
holes or cavities on the surface of the 
bore caused from exposure or having 
been much used. A gun which is much 
honey-combed should be condemned 
as “ unserviceable.” 

Honour—James in his Dictionary 
states that this is a term variously used 
in military life. As a quality of the 
mind it cannot be too mnch encour- 
aged or too much cultivated among 
officers of all ranks and descriptions. 
The possession of it is a guaranteo 
for good conduct, a bond of fidelity, 
and a certain barrier against military 
corruption. Most men are excited to 
deeds of valour and euterprise, who 
would otherwise remain inactive, or 
only perform the mere drudgery of 
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service, This species, of honour is, 
in fact, the root of that esprit-de-corps 
which makes a whole body of officers 
tenacious of reputation, and solicitous 
to preserve it unsnllied, from the Colo- 
nel to the lowest drummer-boy. 
* Honours —A general term for 
the external marks of respect paid by 
troops to royalty and officers of high 
civil and military rank. 

Honours of War — This ex- 
pression is more immediately applicable 


to the terms granted to a capitulating | 


enemy, when evacuating a fortress. 
No precise rules can be laid down as 
to the terms to be granted, as they 
depend on the disposition of the vie- 
torious General, What is considered 
granting the honours of war under 
such circumstances, is the permission 
to the besieged garrison to march out 
under arms, with colours flying, drams. 
beating, &c. 

Hoof—The hard horny substance 
ou the feet of graminivorous animals. 
The hoof of a horse is the scat of 
various diseases, to avert which re- 
quires constant attention and clean- 
liness, Vide Thrash, Sandcrack. 

Wook—An iron crooked catch, in 
very general use in artillery, and 


cartridge, in order that it may retain its 
shape. 

Hoops—Are made of copper and 
iron, also of wood, and are used for 
casks and barrels- of all sizes. Cop- - 
per hoops are always attached to pow- 
der barrels, and are made of thick 
sheet copper, 50 ounces and upwards 
to the square foot. 


Hopper—tThe receptacle or wood- 
en funnel in a mill for receiving grain, 
&c., to be ground. Hoppers are at- 
tached to most machines which have 
to be fed by degrees. 
Horizon—That line which 
bounds the view, and appears to separ- 
ate the heavens from the earth. The 
horizon is distinguished into the ‘‘sen- 
sible” and the “real.” ‘The sensible 
horizon is the circular line which 


| limits the view ; the real is that which 


would bound it if it could inclade the 
hemisphere. ; . 

Horizon, Artificial—Is thus 
defined in Brande and Cox’s Dic- 
tionary: ‘ The plane of the horizon 
is a tangent to the curvature of the 
carth at any place, and is assumed 
very nearly by the surface of a quies- 
cent liquid, which thus becomes an 
artificial horizon, from which the al- 


distinguished by the name of the fast- | titude of « heavenly body, for instance, © 


ening to which it is attached. There 
are also gun implements termed hooks, 
which are used in carrying shells 
which have lugs. 

Hook, Boat—A wooden staff 
having a metal spike and hook at one 
end. It is used in pontooning and 
military bridging. 

Hooping Cartridges—Under 
the head of “Cartridge, Gun” it is 
shown that all gun cartridges are 
“hooped,” and the necessity for it. 
Hooping consists in making rings of 
worsted or braid, two, 


three, or | 





may be measured.” The usual mode 
of forming an artificial horizon is 
by a bath of mercury, placed under 
a two-sided glazed cover. 

Horizont al—Parallel to the 
horizon ; perpendicular to the plumb’ 
line. 

Hornbeam-—The Carpinius betu- 
lus of botanists. The wood is white, 
hard, and heavy, and is used for the 
cogs of wheels in machinery. 

Horn-Work—In fortification, 
a work thrown out beyond the glacis 
before @ bastion, and having one front. 


even more, round the body of the | Horn-works having more than one front 
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and placed before ravelins, are called 
crowned works ; their long branches 
or wings are in every case directed so 
as to be flanked by the fire of some of 
the main works. 

Horns—The handles of the ele- 
vating screw of a piece of ordnance. 

Hors-de-Combat—A French 
military phrase, signifying that av in- 
dividual, or body of men, are so com- 
pletely disabled in fight, as to be unable 
to maintain the field of battle. 

Horse—This noble animal forms 
the draught for artillery in most parts 
of the world, except for heavy ord- 
nance in India, where elephants and 
bullocks are used. Less than a quarter 
of a century ago, bullocks were exten- 
sively the draught in, India, except for 
Horse Artillery ; the change to horses 
has added very much to the efficiency 
of Field Artillery. The horses used in 
India for draught purposes are, to a 
Jarge extent, born and bred in the 
country, some from Euglish sires by 
country dams, others of a pure coun- 
try breed; the latter, as colts, are 
offered for sale to the Government 
Stud Establishment, and such as are 
selected by the Superintendent are 
reared in the stud. They grow in 
height from 15 to 16 hands, and are 
found to be strong, hardy, and.qnal 
to carrying between 18 and 20 stone. 
Those for draught purposes were, up to 
a very late period, “entire,” but geld- 
ings have been found equally efficient, 
less impetnous, and more docile and 
tractable. Besides stud horses, Gov- 
ernment have, from time to time, im- 
ported largely into the Service horses 
- “from Australia, 
foit. from their size and strength, 


make wlmixphle draught cattle;’out do 
not stand the dimate so well as the 
“ gtud-bred,” being--sibject to liver 


complaint if exposed during the hot 





winds ; moreover, they have not the 
speed of the “stud-bred.” In the 
Bombay Presidency, Arab horses are 
very generally used for draught, also 
Gulf Arab horses; but the former 
want height; they are, however, 
more hardy, docile, and willing than” 
either the “stnd-bred” or Australian. 

Horse Artillery—Forms the 
most movable branch of the artillery 
service. On account of its lightness 
and inobility it acts with cavalry; the 
gunners are all mounted on horseback 
in detachments accompanying each 
gun. The present equipment of the 
horse artillery is composed of 9-Pr. 
Armstrong guns, but which are to 
be changed for 9-Pr, muzzle-loading 
rifled guns either of bronze or steel. 

Horse Guards — The ptesent 
official residence of the Commander- 
in-Chief of the British Army. It is 
situated in Parliament Street, London, 
It contains the offices of all the Head 
Quarter staff of the Army, James in 
his Dictionary states, that the term 
Horse Guards was given to the build- 
ing from a guard having been origin- 
ally mounted there by the Horse 
Gnards. . 

Horse Holder—One of tho 
gunners forming the mounted detach- 
ment of a horse artillery gun, who, 
ou the gun going into action, does not 
dismount, but holds his comrade’s 
dismounted horse. ¢ 

Horse Power—bBy this term, <is~ 


|, introduced by Watt, aud as exylaiaed in 


Burn on the Steam Zuzine, is meant the 
mechanical fufce necessary to lift 


1 eo as 1 foot high per minute. 
which have been : 


zines now, however, calculated at 
this rate, really exert a greater power 
than the nominal power ; it is, there- 
fore, of importance to be able to cal- 
culate the effective or actual horse 


: power of an engine, without reference 
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to its nominal power. This is ascer- 
tained by means of the “indicator,” 
which gives the effective pressure on 
the cylinder of the engine; from this 
is deducted a pound and a half of 
pressure absorbed in friction, &c. ; 
the velocity of the motion of the fric- 
tion in feet per minute is calculated 
by multiplying the number of revolu- 
tions of the engine per minute by 
the length of stroke. These data hay- 
ing been ascertained, the following 
rule will give the “ effective” power of 
the engine, calculated on Watt's 
data: “Multiply the area of the 
piston in square inches by the effective 
pressure (found as above), and by the 
motion of the piston in fect per minute, 
and divide this by 33,000, the quotient 
is the’actual number of horse power. 
For each horse power of an engine, it 
is calculated that 33 cubic feet of 
steam is expended per minute, or an 


the best gunpowder, volume for volume, 
is something like 15 to 1, 

Hose, Powder—Is formed by 
sewing together the two edges of a 
tape, $ inch wide, along its whole 
length, and filling it with guupowder. 
When used, it is enclosed in a trough” 
made of two battens of wood, or ina 
bamboo. For the length of hoses, 
vide Mining. 

Hospital—A place of reception 
for the sick, when under medical 
treatment. In India, military hospi- 
tals are built for the sick of each 
regiment in every cafitonment. On 
service, hospitals are erected in every 
camp, tents being provided for the 
purpose. In tho vicinity of towns or 
villages where warlike operations are ° 
being carried on, any available build- 
ings under protection are made use 
of as hospitals. In the war be- 
tween the French and Prussians, hos- 


evaporation of 1 cubic foot per hour. ; pitals were formed in many of the 


The combustion of 1 1h. of coal is 
calculated to raise 6 or 8 Ibs, of water 
into steam, Land engines are gener~- 


captured French towns; churches, 
railway stations, and other public build- 
ing being made available. Of fixed mi- 


ally calculated to consume 10 ths. of | litary hospitals in England, Netley is 


fuel per hour for every nominal horse 
power, or 5 or’6 Ibs. for each actual 
horse power.” 

Horse Shoes—aAre forged from 
rods of bar iron of about an inch and 
a quarter in width, and three-quarters of 
an inch in thickness. The weight of 
a shoe varies from 12 to 20 ounces, and 

e width and thickness vary with the 


strength.and age of the horse, the pur- | 


pose for which he is employed, whether 
for draught, riding, &c. 

Horsley Powder—Ai-explo- 
sive agent which has been used 
charging torpedoes. 
of chlorate of potassa and gall-nuts, 
in proportion by weight of three to 
one. 

Its disruptive action in relation to 











one of the finest and best organized. 

Hospital hahaa aaibed Am- 
|_bulance. _ 

Hostage—A person gin’ tip to 
an enemy asa pledge or security for 
the performance of the articles of 
a treaty. 

Hot Shot — Properly termed 
red hot shot, were tried as early . 
as the 16th century, but this in--: 
cendiary missile may now, in a grogt. : 
measure, be said to be superseded by 
Martin’s shell. 

The instructions for heating sho} 


It is acompound /~ate_as follows 


They are not to be 
white heat;es they bi 
break into pieter on striking a hard. 
substance ; after-being heated, they 
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must be gauged, as they expand in 
this process, and do not return to 
their original dimensions on cooling. 
To load with hot shot, the charge, 
which is never to execed $ of the 
ordinary service charge (4 to } will 
be found snfficient), is placed in a 
sound serge bag, and carefully sent 
home ; then, a very tight dry wad is 
rammed over the charge, over this a 
high wet junk wad (though this is 
not necessary if the gun is to be fired 
at once), The gun has a small eleva- 
tion given it that the shot may roll 
home. 

Hour Glass—aA glass vessel fil- 
led with sand, and compressed and at- 
tennated at its centre into the shape of 
the figure 8, so that the sand can only 
run through the connecting orifice in 
agiven time. This yesse] is contain- 
ed in a wooden stand. Each regiment 
is furnished with an hour glass, Na- 
tive guards and regiments in India 
formerly made use of a metal bowl 
with a small hole in the bottom of it, 
which was allowed to swim on the 
surface of water, and to fillin the 
space of an hour. This rough and 
ready mode of ascertaining time, 
though*iot always correct, gave a 
near approximation to the lapse of 
an hour, 

House, Defence of a—War- 
fare affords many instances when it has 
been neceasary to defend ordinary 
dwelling houses; the most approved 
method of doing so is as follows. 
“ The doors, windows, &c., should be 
blocked up with sand bags, except such 
as must be Ieft open for communica- 
tion. The latter should, if possible, 
be strongly closed with massive doors; 
loop holes should be pierced when 
necessary, and if there are no project- 
ing wings or porches to supply flank- 
ing defence, tambours or stockades 


should be thrown out for-that purpose. 
If it is necessary to afford increased ob- 
stacles, a ditch may be dug round the 
house. Flat-roofed buildings are 
found sometimes strong enough to. 
bear light artillery; ruined houses, if 
they have strong walls, can be con- 
verted into cavalier batteries by filling 
them up with rubbish and carth,” 
Housing—'The trappings of a 
horse. A term nearly obsolete, 
Howitzer—aA piece of ordnance 
for throwing shells. Howitzers are 
shorter, lighter, and have less metal 
jn them than smooth-bore guns of 
the same calibre, but are mounted in 
a similar manner, having the trun- 
nions placed in the axis of the piece in- 
stead of under it. Howitzers have, 
besides, a chamber for the reception of 
the charge, either cylindrical or gomer 
shape; the former may be regarded as 
obsolcte, all howitzers being now cast: 
with chambers in the latter form. The 
advantage derived from this shaped 
chamber is the concentration of the 
charge, whereby the shell fits close into 
the chamber, and little or no windage 
being left, the projectile reccives the 
whole of the explosive force of the pow- 
der. The Dutch appear to have first 
introduced howitzers, according to Ge- - 
neral Cotty, and the French first cast 
them at Douay in 1749. In appear- 
ance, a howitzer is very similar to 
a gun, having the same rings and 
mouldings, but being adapted spe- 
cially for shell firing, its use is dif- 
ferently applied. Major Owen states 
in his Lectures on Artillery: “‘How- 
itzers were originally introduced for 
the purpose of firing shells at low 
angles, and have constantly been 
found most useful both in ficld and 
siege operations, during the wars of 
the last and present centuries. Since 
the introduction of shell guns their 
at 
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utility has greatly decreased, for the 
shell gun possesses greater accuracy 
and rangé ‘than the howitzer; these | 
qualities being, in the present day, of 
greater importance than small weight.” 
Siege howitzers are denominated ac~ 
cording to the size of their bores in 
inches, field howitzers according to 
the weight of the shell they throw. 
The ammunition used with howitzers 
consists of common and shrapnel shell, 
case shot, and carcass. It is proposed 
to, introduce into the service rifled 
howitzers; which will probably super- 
sede the present smooth-bore pieces 
of that nature. 

Hurdles—Constructed in nearly 
the same manner as gabions, except 
that the pickets are placed in a straight 
line instead of acircle. Hurdles are 
three feet high, and two feet broad, and 
are found very useful; during sieges 
“they serve as a cover for the protection 
of the workmen in the trenches, 

Hurter—a piece of timber cight 
inches square, and about eight feet 
long, placed at the head of the plat- 
form, next to the interior slope of the 
parapet. This beam prevents the wheels 
of the gun carriages from injuring 
this slope of the parapet, and is 
also useful for night firing, as marks 
can be made upon the hurter from 
observations of the enemy’s position 
taken during the day, by means of 
which the guns are preserved in nearly 
the same direction, There are, however, 
better means, now, than this of direct- 
ing the fire of guns by night— Vide 
Collimator, 

Hussars — The national ca- 
vulry of Ifuugary. Most of the 
continental nations have introduced 
this species of light horse into their 
armies, In the British army there are 
thirteen regiments, The men are 
armed with a sabre, carbine,and pistol. 








In the Hungarian army they are looked 
Upon as irregular troops, and.great feats 
of valour and activity are attributed to 
them. * ‘ 
Hydraulic Press—A machine 
adapted for giving great pressure in 
cases where little motion is-reqnired: 
The action of this press is founded 
upon the fundamental principle in-hy- 
drostatics, that “when a liquid mass 
is in equilibrium under the action of 
forces of any kind, every molecule, or 
part of the mass, sustains an equal pres- 
sure in all directions.” (Vide Weale’s 
Series.) “ Hydrostatic presses consist 
essentially of two ‘distinct parts, viz., 
the press or machine, in which the 
force acquired ig applied, and the 
Pumping ‘apparatus’ by which the 
water is forced into the press; these 
two parts of the entire machine being 
connected only by the pipe through - 
which the water passes from ‘one to-the ® 
other.” (Vide Buker’s Mechanics.) 
AN gunpowder factories have hbydraul- 
ie presses attached to them for press- 
ing the powder. : 
Hydrogen—aA colorless gas, per- 
manently elastic, withont taste, and 
when perfectly pure, without smell,. 
It can be procured as follows MT 





small iron tube, such as an old guir bar- 
rel, aud partly fill it with iron filings, 
place it across a fire, so that its middle 
portion shall be red hot; on sending 
vapor of water through it from ‘a 
small boiler, a gas will issue from 
the other end, which, on the appli- 
cation of a light, will take firé aud 
burn with a pale yellow flame, This 
is hydrogen. In this beautiful experi 
ment, water, which is g compound 
of hydrogen with oxygen, is decom- 
posed, the oxygen is kept back by the . 


| iron, and enters into combination with 


it, producing oxide of iron, ‘The hy- 
drogen not haying the power of conibin-_ 
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ing with iron, is seé free and escapes. 
Hydrogen is the lightest substance 
known, hence its, use in filling air 
balloons, Hydrogen has no smell when 
quite pure, and is not poisonous ; it 
cannot, however, support life. Oxygen 
is, bulk for bulk, exactly sixteen times 
heavier than hydrogen ; the relative 
weights, therefore, of any measure of 
oxygen and two of hydrogen, must be 
as the numbers 16 to 2, or 8 to 1. 


Hydrometer — An instrament 
for determining the specific gravities 
of liquids, and also the strength of 
spirituous liquors. It consists of a 
hollow ball of glass or metal, with a 
weight below it,and a slender graduated 
stem above, 80 adjusted as to float at a 
particular mark in pure water. When 
immersed in a lighter liquid, such as 
spirit, the lateral pressure of the fluid 
particles which support it being dimini- 
shed, the bulb sinks, till a portion of the 
stem becoming immersed, its weight is 
decreased, and the balance again ros- 
tored. The instrument may be adjusted 
to different liqnids by movable weights, 
while the graduations of the scale are 
made to express the specific gravities 
by the degree to which it sinks, There 
are_ several kinds of hydrometers, but 
Sykes’s is most commonly used. 


Hydrostatics — The science 
which treats of the mechanical pro- 
pertics of fluids; strictly speaking, the 
weight and equilibrium of fluids. The 
weight and equilibrium of fluids at 
rest, are the objects of this science. 
When the equilibrium is destroyed, mo- 
“tion ensues; and the science which con- 
-giders the laws of fluids in motion, is 

| hydraulics, 

Bygrometer — An instrument 
for ascertaining the quantity of moist- 
ure held in the atmosphere. This is 
effected by observing the temperature 





of tho air, and the dew point, or tem- 
perature at which condensation of 
aqueous vapour first takes place. These 
pointsbeing ascertained, the elasticity 
and density of the aqueous vapour, its 
weight in a cubic foot of air, its degree 
of dryness, and rate of evaporation, 
may be ascertained from tables prepared 
for the purpose. 


I. 

Iee—Congealed water or other fluid. 
For the transport of Light Artillery 
across ice, the ice should not be less 
than 6 inches in thickness. For Heavy 
Artillery, 8 inches, the entire weight 
of the system being so distributed, 
that each square foot (in contact with 
the bottoms of the runners) shall not 
experience a pressure of more than, - 
about 1,115 Ibs. To strengthen ica, 
place a layer of straw over it, throwing ~ 
water upon it, allowing that to freeze, 
then another layer of straw and again 
water. 

Tho penetration of shot into snow 
orice may be taken as follows; the 
24-Pr. and 18-Pr. a mean depth of 45 
feet into snow, into ice, 8 feet; the 
9-Pr., 11 fect into snow. 

Ichnography—In drawing, the 
ground plan of any work or build- 
ing. 

Impact—Is theblow with whicha 
body in motion impinges upon another 
either at rest or in motion, the moment 
of impact being that when the bodies 
meet. Of the pressure the two bodies 
will cxert on each other, we neither 
know the amounts nor the time during 
which they act ; but as Colonel Boxer, 
in his Treatise on Artillery, remarks, 
“ The third law of motion will enable, 
us to determine the relation existing 
between the momenta of the bodies 
before and after impact; for it 
follows from this law that whatever 
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momentum is gained by one body dur- 
ing the impact is lost by the other, so 
that, provided no other impulse has 
acted upon the bodies at the same 
time, the sum of the momenta remains 
unaltered, Lf, then, a body of small 
mass impinge with great velocity upon 
& body of much larger mass at rest, and 
the two bodies after impact move on 
together with a velocity which, from 
the nature of the motion, can readily be 
measured, the masses of the bodies 
being ascertained, the whole momentum 
of the two bodies after impact is 
known; and this being also the momen- 
tum of the smaller body before impaet, 
the velocity with which it struck the 
larger body is immediately known 
Suppose, for instance, that a cannon 
ball weighing 24 Ibs. strikes a block of 
wood weighing 1,976lbs., from which 
it will not rebound, so that after the 
stroke the two may move on together 
with one common velocity of twenty- 
four feet per second, the block of wood 
being perfectly free to move, then, the 
momenta before and after impact be- 
ing the same, if v represent the velo- 
city of the ball before impact— 


24 x v= (1976-424) 24 





or24v—= 24x 2000 
(24x 2000) 
= —— = 2000 ft. 
24 


and the velocity with which the ball 
strikes the block, is determined from 
the measured or compated velocity of 
twenty-four feet of the block and ball 
together after the impact.” 

Impetus — Momentum; violent 
tendency to any point; strictly, a 
force proportional to the mass and the 
square of its velocity conjointly. 

Implements — Those used in 
the Artillery Service and for small- 
arm purposes will be found in the 
“Equipment of Artillery” compiled 
. 


by Major Miller, B.a., v.c., forming 
Part II of Army Equipment; and in 
Majendie’s Treatise on Ammunition. 
They are too numerous to be detailed 
in a work of this nature, 

Impregnable — Any work or 
fortress which resists the repeated 
assaults of an enemy, is said to be 
“ impregnable.” 

Improved Shrapnel—Vide 
Shell, 

Incandescent—White or glow- 
ing with heat, 

Incendiary Shells—Comprise 
the following, Martin’s shells and car- 
casses, 

Inch—A measure of length, the 
twelfth part of a foot. An inch is 
the smallest lineal measure to which 
a name is given. If is, however, di- 
vided by mechanics into” eighths, 
and by surveyors and others into 
tenths and hundredths. The inch wag 
formerly divided into three parts called 
barleycorns, and also into twelve parts 
called lines, neither of which denomi- 
nations is now in common use, 

Inclined Plane—In mechan- 
ics, isa plane which makes with the 
horizontal plane any angle whatever, 
forming one of the simplest mechani- 
cal powers. The inclination of .the 
plane is measured-by the angle formed 
by two lines drawn from the sloping 
and the horizontal plane, perpendicular . 
to their common intersection. The 
following is the mathematical formula 
for it: P—W sina, when A —angle of 
plane, and parts parallel to the plane, 
The pressure on the plane = W cos a. 

Incorporation—That process 
in the manufacture of gunpowder 
by which the ingredients receive the 
three-fold action of crushing, grind- 
ing, and mixing. The process of in- 
corporation forms a very important 
part in the manufacture of gun- 
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powder, and any failure in this stage 
cannot be made good by any subse- 
quent process. The incorporation of 
the ingredients is performed by the 
application of large iron cylindrical 
rollers, from 5 to 7 feet in diameter, 
and from 14 to 18 inches in width, 
each weighing 44 tons, revolving 
jn an iron circular flat bed, about 7 
feet in diameter, fixed very firmly in 
the floor of the building, and in which 
the ingredients (previously mixed) 
are placed, being spread evenly over 
the bed, and moistened with 4 to 
6 pints of distilled water ; the rollers 
are then put into motion by steam 
or water power, and make 8 revolu- 
tions per minute during the time the 
charge is being incorporated, which 
for RB. 1. G. powder is 2} hours, 
and for R, F. G. 4 hours, At ihe ex- 
piration of each of these periods, the 
will cake (the name it now assumes), 
which is in lumps of a quarter to half 
inch thick, and of ablackish gray colour, 
is removed to the charge magazine 
until required to be “ broken down.” 

Tocreasing Spiral — A term 
applied to the twist or the spiral in- 
clination of the grooves of rifled 
arms, which increases towards the 
muzzle, and is hence called a “ gaining 
twist.” The advantages of this kind 
of twist in small arms are supposed 
to be, greater accuracy of practice and 
less recoil than in other muskets. 
(Vide Gaining Twist.) 

Increment — The quantity by 
which anything increases or becomes 
greater. Used chiefly in relation to 
mathematics. 

Indemnification—Compensa- 
tion for injuries committed by one 
nation against another. 


Indent—A form of requisition | 


used when stores are required. To 
obtain military stores in India, cither 





for the first time, or to replace those 
eondemned, an indent must be drawn 
out by the indenting officer, who, in 
the case of requiring stores to replace 
others condemned, imust attach to his 
indent a copy of the Board’s Survey 
Report, showing the date when, and 
source whence, the condemned articles 
were received, also a voucher that the 
stores have been condemned. In the 
case of any that have not served the 
fuil period laid down in the regula- 
tions, information as to the reason 
is to be furnished. In all other cases, 
the cause of deficiency must be clearly 
explained. If the indent be for’ arti- 
cles lost or injured, and if the value 
be above 20 rupees, proceedings of 
a Court of Inquiry are required to 
accompany the indent, in which it 
should be stated whether blame at- 
taches to any party, and if so, to 
whom. When the value is less than 
20 rupees, a certificate to the same 
effect, signed by the officer command- 
ing, is to be furnished ; indents will 
not be passed unless the above rules 
are complied with. Indents for ord- 
nance stores of different natures are to 
be submitted yearly and half-yearly,— 
vide G. O. No. 358, 12th December 
1870. Indents for stores urgently 
required cun be obtained, but emergent 
iudents should be resorted to only in 
extreme cases, as the Regulations pro- 
vide that indents for stores shall be 
made out periodically, which should 
comprise the wants of the regiment 
or battery in lien of those annually 
surveyed and condemned. Condemn- 
ed stores should be sent, when oppor- 
tunity offers, to the nearest arsenal, 
where they will be disposed of ; but 
should the arsenal be far distant, 
and the transit creative of expense, 
the stores may be sold by auction 
on the spot, with the sanction of the 
‘ A 


* 


IND 


158 


IND 





Inspector-General of Ordnance,the pro- i 


ceeds to be remitted to the nearest trea- 
sury, and an account sale forwarded to 
the Auditor of Ordnance Accounts, 
There are certain stores of which the 
Government of India do not allow the 
sale, such as gunpowder, ordnance, 
small arms, pereussion caps, and all 
combustible stores. Gunpowder, when 
condemned, is used for the morn- 
ing and evening gun; or if unfit 
for this purpose, the saltpetre is cx- 
tracted from it ; guns, if made of gun 
metal, are sent to the foundry and re- 
melted ; small arms are broken up, the 
barrels in twe pieces; percussion 
caps are immersed in water, the com- 
position cleaned out, and the cap flat- 
tened, the copper being sold and cre- 
dited to Government ; and combustible 
stores, after the composition has been 
soaked in water and removed, are 
broken up. 


Indian Rifled Gun — This | 


gun is a muzzle-loader, made of bronze, 
and lately sanctioned for the Indian 
Service for Horse Artillery and Light 
Field Batteries, in supersession of the 
Armstrong gun. This change in the 
light ordnance of the Indian Service 
has been brought about from experi- 
ence having shown certain defects in 
the working and preservation of the 
Armstrong gun, which renders it un- 
suitable to the country, Further, as it 
is a gun which cannot be made in the 
Government foundry in India, it was 
considered objectionable to be dependent 
on England for the supply of ordnance, 

With thesc and other objections 
fully realised by the Government of 
Tndia, the subject was referred to 
the War and India Offices, and sub- 
sequently a special committee of artil- 
lery officers was appointed in England 


in 1868, of which Colonel Maxwell, | 


the Superintendent of the Indian Foun- 


| 





dry, was a member, with the view 
of testing the value of muzzle-loading 
rifled bronze guns. After # series of ex- 
periments, the committee proposed the 
present gun, whiclr appears to combine 
all the shooting qualities of the breech- 
loader with none of its defects. The 
endurance of the proposed gun, as . 
proved by the committee, was undeni- 
able, as it stood over 2,500 rounds, 
and from the description of the gun in 

a paper read by Colonel Maxwell at _ 
the Royal United Service Institu- 
tion in March 1870, whose modification 
of the grooving of the gun has added 
greatly to its shooting qualities, it ap- 
Pears to be as near perfection as a light 
field gun can be. The present gun, 
which is a 9-Pr. of 8 qyvt., though sanc- 
tioned for Horse Artillery and Light 
Ficld Batteries, is to be changed, as re- 
gards the latter, for a heavier gun, a 
16-Pr, This change has, doubtless, 
been brought abont from the great 
superiority of the Prussian gun (a 
15-Pr.) over the French 9-Pr. in the 
campaign of 1870. From the experi- 
ments which were carried on in Octo- 
ber 1870 at Aldershot between the 
breech-loading and muzzle-loading field 
guns, the following changes are like- 
ly to take place. The 9-Pr, B. L. 
will be withdrawn altogether from the 
service ; the 9-Pr. M. L. will be issued 
to the horse artillery ; the new 16-Pr, 
field gun will be the field battery gun 
of the service, the 12-Pr, B. L, being 
retained temporarily for field bat- 
teries, until the 16-Prs. are ready, when 
the 12-Prs, will be formed into reserve 
batteries for home defence. 

The calibre of the Indian gun is 
3 inches; the grooving is of the 
French form, slightly modified, though 
not in principle. The length of the 
gun is 72 inches. 

The carriage is of iron, and weighs, 
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equipped, but withont the gun, 10°5° 
ewt.; limber; filled, 14cwt.; and gun, 8 
ewt., making a: total weight of 32°5 
owt. . 

‘ There are three different projectiles 
used with this gun, viz., shrapnel, 
common shell, and case shot, of 9 
pounds each, to be supplemented hore- 
after by a segment shell, The charge 
of powder is 1b. 12 oz 

Indentation — In smooth-bore 
ordnance, the mark caused by the 
bounding of the shot in the bore. 
‘This phenomenon in the bore on the 
combustion of the charge may be thus 
explained: The fluids produced by 
the combustion of the charge, anda 
small quantity of unconsumed powder, 
rush at once between the upper side of 
the bore and the shot, which, by virtue 
of its inertia, resists the movement ; 
the current presses it upon the lower 
side of the bore, and causes an in- 
dentation, which increases in depth at 
each discharge; this cavity is called 
also a lodgment; the lodgment gives 
rise to a “ burr,” formed immediately 
in front of it by the displaced metal. 

Indtcator — A sclf-registering 
instrument attached to a steam engine 
to indicate the effective force of the 
piston. 

Indirect Firing—In gunnery, 
tho firing at an object which is covered 
by & parapet, glacis, or wall, so that it 
cannot be seen from the baitery. 

»Snertia—The total absence of all © 
“power in a body to change its state. 
Matter is no more inclined to rest than 
_ to motion, and were it not for external 
“causes, such as resistauce on or near 
"the surface of the earth, a body once 
pat in motion would continue its 
direction for ever. 

Enfantry—This word is appar- 
ently derived from the Latin infuns, 
signifying, as shown in Brande’s Dic- 











‘tionary, boy or servant. During the 


middle ages, servants went on foot 
while the knights rode on horsebatk, 
hence infunterta became the name of 
foot soldiers in general. Among the 
ancient Greeks and Romans theinfantry 
constituted the chief strength of an 


army, and since then, with the excep- . 


tion of those days of chivalry when a 
fictitious importance was given to 
cavalry, the infantry has always been 
considered the main strength of an 
army, In the English army the in- 
fantry is told off into regiments of 
800 strong. Tho Army List gives the 
number of regiments as 109, with the 
Rifle Brigade and three West India 
regincats, and a few Colonial Corps, 
fnitial Velocity—This term 
is applied to the velocity of a projec- 
tile at the moment it leaves the piece. 


The formule for calculating the ini- . 


tial velocity of projectiles will be 
found in all works treating on Ballis- 
ties. 
reports on Ballistic experiments, 
Inquiry, Court of—A board 
of officers (who are not sworn) assem- 
bled to inquire into the facts and cir- 
cumstances of any case that may 
ereafter become matter of trial before 
a court martial. 
Insulation—When a body con- 
taining 2 quantity of free heat or 
electricity is surrounded by non-con- 
ductors, it is said to be insulated. 
Insulator—<Any non-conducting 
substance is an insulator; among the 


best are— * 
Dry Air. Gutta Percha, 
Shell Lac. Caoutchouc, 
Sulphur. Silk. 
Resins. Glass, 


Interior Slope—In fortifica- 
tion, is the inclination towards the town 
given to the carth forming the rampart 
or parapet (the base of which is made 


Vide Captain W. H. Noble’s 
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equal to one-third of its height), in 
order to enable the troops to fire over 
it without constraint. 

Interval — In drill, the lateral 
space between men or corps. In Artil- 
lery it is the space preserved between 
the guns, either in line or column. 
A light field battery when mounted 
takes up the following space : 

Length of battery in line 95 yards, 
depth 34 yards, distance between each 
sub-division in line 19 yards. In 
column of sub-divisions, a battery 
occupies, with 6 horses, 110 yards in 
depth, viz., 15 yards for the depth of 
each sub-division, and 4 yards for the 
intervals between each sub-division, 
the breadth of front 19 yards, A 
column of divisions with ammunition 
wagons occupics the same ground in 
depth as a column of sub-divisions. 
An open column of half batteries 
occupies in depth 91 yards, the inter- 
yal between the half batteries being 23 
yards, and between guus and wagons 
4 yards. The front of a battery at 
close intervals occupies 12 yards. A 
battery of Horse Artillery in line 
occupies the same space as « light field 
battery. 

Lutrench —To secure a position 
or body of men against the attack 
of an enemy, by digging a ditch 
or trench. An army may intrench 
itself either by a continued or an in- 
-terrupted line; in the former case, the 
line may be composed of parts so con- 
nected as to leave no uncoyered space 
betweemthem; in the latter, those parts 
may be isolated from each other, and 
uncovered intervals left between them, 

Intrenchment—Any work or 
obstacle intended to strengthen a post, 
or increase its defence. 

The method followed by the Ameri- 
can troops in intrenching themselves 
after a day’s march is thus described 





-that intrenching Light Artillery. 





“hy Major H. A. Smyth, ra, on the 
capture of Richmond. 

“ As soon as the brigade was halted 
in its place, without other word, per- ‘ 
haps, than company command, the 
arms were piled, and the men broke 
themselves into working parties to 
intrench. O£ each little squad of 12 
or 15 men, a proportion betook them- 
selves to felling trees, a second propor 
tion to arranging them in the line of 
the intended parapet, a third to carry- 
ing them or other wood (especially fence 
rails where procurable),up to the dispos- 
alof the second, and a fourth to throw- 
ing up earth to the front of the logs 
with their picket shovels. These latter 
work with all their might till out of 
breath, when other men relieve them 
at the shovelling, and so on, so that 
each man gets one or more turns at it 
before the completion of the work ; 
and in the very light soil of Virginia 
a constant stream of earth is kept fly- 
ing into the required place. In this 
manner I saw a breast-work, perfectly 
efficient against musketry fire, thrown 
up along the eutire front of a brigade, 
in forty minutes.” 

In future campaigns it is probable 






be resorted to much more frequsasly : 
than hitherto, 

Intrepidity — As described in 
James’ Dictionary, is an unqualified 
contempt of death, and indifference to 
fortune, as far as it regards personal 
safety; a fearlessness of heart, and’ 
a daring enterprise of mind. Accord~ 
ing to Rochefoucault, intrepidity, 
especially with regard to military 
daring, implies firmness of character, 
great confidence of mind, and extra- 
ordinary strength of soul, Buoyed 
up and supported by these qualities 
(which are sometimes natural and 
sometimes acquired), men become supe- 
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rior to every emotion of alarm, and 
are insensible to those perturbations 
of the heart which the prospect of 
imminent danger almost always en- 
genders. 

Inundation—The flooding of a 
portion of country with a view to its 
defence, by rendering it impassable 
to an enemy. Several fortified places 
on the Continent are so constructed as 
to be able to inundate the surrounding 
country, and thus offer additional ob- 
stacles to an advancing enemy. The 
means by which inundations may be 
effected are entirely governed by the 
nature of the surrounding country and 
the water-courses, and no specific rules 
thereon can be laid down. 

Lnvalids—Are cither worn out 
or wounded soldiers, or soldiers who 
from permanent sickness are unable 
to remain in the army. Inthe British 
service, disabled men are periodically 
invalided and sent home from India 
and the Colonics. Besides Chelsea 
Hospital for the reception of worn out 
and wounded men, the corps of Com- 
missionaires is open to invalid sol- 
diers, i which every man can make 
his livelihood by giving his services 
ag a messenger or watchman, i 

Tnvest—‘Lo surround a place, so 
as to prevent all communication with 
the country, 

Investment of a Fortress 
—This act is synonymous with block- 
ating aplace. Vide Blockade. 

Tron — The most useful metal 
known, and amongst the first mentioned 

. in history, From a very carly period, 
dating as far back as the Pentateuch, 
we find that iron was known, though 
not extensively made use of at that 
period. The value of iron is inappre- 
ciuble, especially at the present day 
when ships are being built of it, and 
when such improvements are taking 





| place in artillery. Iron is found in 


many parts of the world; our own 
country, particularly in the coal dis- 
tricts, abounds with it, there known 
as “carbonate of irdn,” and con- 
taining small portions of manga- 
nese and earthy matter. The ores 
found in Great Britain are always 
massive, and contain several impn- 
rities, which, if not extracted, affect 
more or Jess the quality of the 
iron. These impurities are got rid of 
to a cortain extent in the process of 
calcining and smelting. There are three 
different states in which iron is produc- 
ed; ernde or east iron, stec], and malle- 
able or bar iron, These three modifi- 
cations are the results of several and 
separate operations, although when each * 
is tested separately, they are found to 
differ only in the qnantity of carbon 
or charcoal in their composition. Mal- 
leable iron is the purest, and has very 
little carbon in it ; steel contains more 
carbon, and cast iron generally more 
than steel. Iron isa metal of bluish 
gray colour, its fracture fibrous, and it 
is susceptible of being rolled into thin 
sheets. When iron is subjected to a 
red heat, it softens and becomes tough, 
aad its property of welding at a white 
heat gives a fucility in working it 
which no other metal possesses. When 
heated above the welding point it érum- 
bles under the strokes of the hammer, 
The following description of iron and 
steel in the manufacture of ordnance, 
given by Mr. Anderson, Assistant Sup+ 
crintendent,Royal Gun Factories, Wool- 
wich, in a lecture at the Royal United 
Service Institution, in February 1862, 
will be found of great interest: “If 
the vaiue of a material were to be esti- 
mated by the place which it occupies 
in the world in regard to its nsefal- 
ness for serving the multifarious par- 
poses of mankind, then to the class of 
w 
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metals known as iron and steel in their 
many modifications, must be ascribed 
an importance and position superior to 
any of the other mineral substances 
which have been placed at our disposal. 
Iron, incinding stecl, is the great staple 
article of Britain, and is the chief 
agent by means of which this country 
has been enabled to maintain the pro- 
minence she holds among the other 
nations. In this country alone, above 
five million tons are produced annually, 
and the increasing applications of those 
materials, which we daily see going on 
around us in every branch of the acts 
of peace, as also their extensive useful- 
ness in connection with the arts of war, 
render it highly necessary that every 
intelligent individual should have some 
acquaintance with the leading pecn- 





liarities of those substances, and tho 
object of the present lecture is— 

1st.—“To point out generally the 
nature aud the leading characteristics 
of those materials, and 

and.—“ To consider their comparative 
fitness for one of the purposes to which 
they are applicd as munitions of war, 
nainely, rifled cannon, 

“ As there is no other subject in con- 
nection with the wide range of practi-_| 
cal mechanism engaging more attention 
at the present time than the one now 
undet consideration, and which is 
already so well known in many of its 
details, it cannot be expected that much 
additional light will be thrown upon 
it in the present instance, or that any 
claim for originality can now be made. 
Still it is to be hoped that the first part 
of the lecture may be useful to some, 
and that the facts which have come out 
under my own observation and experi- 
ments, which are referred to in the 
latter part, may be instructive to all. 

“Although iron is frequently referred 
to in the Old Testament Scriptures, 





yet-we cannot find that it was exten- 
sively used until a much later period; 
the hindrance to its introduction pro- 
bably arising from the extreme diffi- 
culty experiencéd in separating it from 
the earthy matters with which it is 
found in the condition of ‘iron ore.’ 
The ores of iron are found extensively 
scattered all over the world, yet, com- 
paratively speaking, few are now con- 
sidered as fitted for the purposes of the 
iron-maker. Questions of quality, means 
of effecting reduction, and ether com- 
mercixl questions, chiefly determine 
their vaine. In Sweden and in some 
other countries, iron ore is found in 
solid rocks, forming veins in the granite 
of enormous thickness, snch ore being 
comparatively pure, This ore is sup- 
posed to be of volcanic origin, and 
being generally in conjunction with 
igneous rocks, it, in all probability, at 
some remote period, was belched ont 
from the molten matter within the 
globe. But in this country, most of 
our iron is found mixed up in indurated 
clay or mud, in lamps or nodules; and 
it is supposed that these lumpg are the 
mud of such veins of-voleanic iron ore, 
ground down by the geological floods 
of an early era, The lumps are: gener 
aily fonnd in beds, and frequently just 
above and under, and alternating with 
the seams of conl, by means of which 
they are to be smelted, and also in 
close to the refractory 
material called fire clay, which is so 
valuable an agent in their reduction. 
“Previous to the smelting process, 
by which the iron is separated from the 
earthy matter, it is found necessary to 
subject the ore to a preliminary process | 
of caleining, or as it is commonly term- 
ed, roasting, which is simply a subject- 
ing of the ore to a continuous dull red 
heat for a considerable period, in order 
to drive off the forcign matters which 
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- are injurious to the quality of the 
iron, and also to produce a greater 
degree of oxidation, as well as to 
open up the ore and render the smelt- 
ing proces’ more easily effected. The 
degree of heat employed in roasting, 
the period of time required, and the 
description of kiln or oven which is 
used, depend entirely on the nature 
of the particular ore, and are found 
to differ in almost every locality; in 
all, the object is the same, namely, to 
keep the ore at such a temperature, 
and for such a length of time, as will 
be sufficient to expel the injurious 
gases ; those conditions of procedure, 
in the greaé majority of cases, being 
derived from experience, rather than 
from any chemical knowledge of the 
changes to be effected. 

“ Up to this stage the orc has butlittle 
resemblance to the valuable metal 
which it-contains, and the first great 
step in advance is to climinate the 
earthy matter and set the iron free. 
This is effected in different ways, but 
the general method is to put the ore 
and fuel into the furnace together, then 
to goncrate an intense heat by means 
of a strong blast of wind, until the 
refractory ore is ovércome and the iron 
begins to melt. Without some otber 
agent to assist, the process of separa- 
tion would be very imperfectly accom- 
plished ; it is found necessary to 
employ what is termed a ‘flux.’ 
This flux material is also thrown in 
the furnace along with the ore and 
fuel, and the chief object of the fiux 
is to unite with the earthy matter 
and set free the iron, With argil- 
laceous or clay ore, a calearcous flux, 
generally limestone, is uscd ; with a 
calcareous ore,- an argillaceous flux 
is employed, or,’ what is better, a 
mixture of both descriptions of ore 
in due proportion, Under the high 





temperature within the furnace, the 
two earthy substances assimilate and 
form the glassy slag or scoria, which 
being lighter, floats upon the liquid 
iron at the lower part of the fur- 
nace, and runs off by an opening left 
on purpose, while the iron (when a 
sufficient quantity is collected) is ran 
out upon the floor into the ‘pig iron’ 
of commerce. From the circumstance 
that the melting iron isin such inti- 
mate contact with the fuel, and from 
having to pass through it, like water 
through a filter, the quality of the iron 
is necessarily much affected by the 
nature of the fuel, and as it so hap- 
pens that the presence of sulphur, 
phosphorus, and other impur 
found to affect the conditions of 
strength and other properties of the 
iron ; those descriptions of iron that 
are made with the purest mineral fuel 
are the best, supposing other condi- 
tions to be the same, and best of all is 
the iron smelted with the charcoal. 
from wood, which is obviously more 
free from those injurious properties 
which belong, more or Iess, to all mineral 
fuel used in the iron manufacture on 
a large scale, with which I am ac- 
qnainted. By subjecting mineral coal 
to the process of coking, it is purified 
to a considerable extent, still the iron 
which is made even with coke is not of 
snch high quality as that made with the 
still purer fucl of wood charcoal. 

“Tt will thus be seen that at the very 
threshold of the manufacture, there 
are causes in operation that seriously 
affect both the qnality and the cost, and 
that although jin manufacture of ord- 
nance material of the very best de- 
scription is the desideratum, still in the 
wide range of the Arts, there is, at the 
same time, a demand for every quality. 
It thus happens, and that to a great 
extent, that price rather than excellence 
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is the predominating influence that 
determines the manufacture. 

“Tron may be divided into three great. 
classes ; these are known as cast and 
wrought iron, and stecl. Indeed, for all 
practical purposes, they be looked 
upon as three distinct metals. 

“Cast iron is the material as it rans 
from the first process of the smelting 
furnace, and is that from which both 
wrought iron and steel are made. 
Daring the smelting process, the iron 
has absorbed # considerable quantity 
of carbon, as well as retained several 
other ingredients and original impu-~ 
rities, the presence of which renders 
cast iron capable of being melted and 
re-melted » number of times, and used 
for the various purposes of the iron 
founder, and the metal is sufficiently 
liquid to admit of being poured into 
moulds of any form with the greatest 
facility ; hence, if cast iron had the 
toughness or strength and the other 
good qualities of either of the other 
motlifications of this metal, namely, 
wrought iron or stecl, it would neces- 
sarily have the preference, not only on 
account of its cheapness, but also from 
the great readiness with which it can 





be poured into almost any variety of. 


intricate outline, at a small expendi- 
ture of fuel, wages, or plant. 

“Cast iron, when considered as a ma- 
terial for the iron founder of general 
articles, is mostly affected by the pro- 
portion of carbon which is present. 
The carbon renders the iron- more 
liquid when in the fluid state, and 
softer when in the solid condition. At 
the same time it is not quite so strong 
in regard to its tenacity, although pos- 
sessed of more toughness than iron con- 
taining a Jess quantity of carbon, hence 
the founder is to a great extent guided 
in the selection of pig iron for parti- 
cular articles by the quality of the 








compound. For castings where great 
strength is aimed at, considerable judg- 
ment is necessary in the selection of 
a mixtare that will seenre all the con- 
ditions of softness or hardness, close- 
ness’ of the grain, and that. degree of 
toughness and strength which may be 
necessary. There are many instanc- 
es on record of cast iron having shown 
an amazing amount of strength, tough- 
ness, and gencral endurance, both in 
guns aud in other constructions ; still 
at the best it is uncertain, and, ag will 
be scen hereafter, it is not strong, and 
is proverbially treacherous to depend 
upon, as itgives no warning before 
rupture ; and hence the time has arrived 
when, for ordnance especially, it seems 
about to give place to a better material, 
cither wrought iron or steel, or per- 
haps a combination of both. 

“The malleable, ductile, tough, and 
fibrous material termed ‘wrought 
iron,’ which is so extensively used by 
the smith for every branch of Art, is 
made directly from cast iron by an 
elimination from that compound of 
its carbon, sulphur, silicium, phos- 
phorus, and other impurities, by a pro- 
cess of oxidation ; this purification of 
cast iron produces “a material with en- 
tirely different characteristics ; it be- 
comes much stronger, has greater 
toughness, is highly infusible ; it loses 
the property of becoming liquid, and . 
is, therefore, unfitted for the founder's 
purposes ; at the same time, however, 
it acquires another property almost 
equally valuable, for, when broaght to 
a high temperature, it acquires a vis- 
cous or sticky character, so that if 
different pieces in this condition are 
brought together they adhere, and if 
a blow is given or pressure applied, the 
separate picces are made to adhere per- 
manently. This remarkable property is 
termed welding, and is the bagis of the 
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art of forging as practised by the stnith. 
The conversion of cast into wrought 
jron is effected in different ways, al- 
though the same principle is adopted in 
* gil, namely, to burn out the silicium and 
carbon. One arrangement is to drive 
off these matters by fusing with char- 
coal while a hot blast is playing on 
the liquid mass, but the more usual 
plan in this country is to subject the 
liqnid to -the well-known process of 
“puddling”’ The cast iron is melted 
in a furnace in which a hot oxidising 
flame is brought to bear upon the fluid ; 
by means of iron tools, the mass is 
moved and stirred and turned over 
in every direction so as to expose every 
portion of the iron in turn to the in- 
fluence of the flame. Under this in- 
fluence it gradually loses its fluidity, 
and acquires the viscous or sticky pro- 
perty. It is then parted into lumps 
of a size suitable for manipulation ; 
cach lump is afterwards subjected to 
a still further process of purification, 
and one which is dependent on another 
- principle for its efficiency. The lump 
of viscous iron may now be compared 
to a very dirty sponge that requires to 
be several times wetted and wrung 
in order to make it pure and clean. 
On its removal from the puddling far- 
nace, this lump of viscous iron matter 
like a dirty sponge, is put under a 
heavy hammer or other apparatus, the 
blows or syueczing of which drive off 
the impurities, and the mass is worked 
out still further by means of rollers 
into a long bar of coarse and dirty 
iron unfit for the smith, and which is 
afterwards ent into short pieces. These 
pieces are piled up into a bundle, and 
varé again put into a furuace and sub- 
jected to another heating ; the iron is 
again brought to the welding state for 
another washing, and is again subjected 
to another beating from the steam ham- 





mer and a squeezing. from the rollers, 
all which still further improve the 
purity and the quality of the iron bar. 

“For the production of the better 
descriptions of iron, this process of 
purification, of cutting up, re-welding, 
and hammering or rolling, is repeated 
several times, until the proper quality 
is attained. O€ course such treatment, 
while it improves the material, also 
inercases the cost in a still greater pro- 
portion. Even after the best treat- 
ment, the wronght iron of commerce 
is uot chemically pure, although its 
combination with the grosser impuri- 
ties docs not seem to be of that inti- 
mate character that exists in cast iron. 
It still contains carbon, siliciam, and 
other matters, which fill up the minute 
yacant spaces between the fibres which 
compose the structure of the bar. In 
consequence of the great affinity which 
iron has for sulphur, phosphorus, and 
other impurities which affect its quality, 
the quality of wrought iron is much 


dependent on the character of the fuel, _ 


employed in its manufacture; the 
purer the coal the better is the iron, 
and hence that which is made with 
wood charcoal is necessarily the purest 
and best, although, at the same time, it 
is the most expensive. The quality of 
the wrought iron is also greatly de- 
pendent on the original selection of 
the mixtures of cast iron for puddling, 
and on the care, skil), and close atten- 
tion which are brought to bear upon 
all its successive stages, hence iron 
comes to differ as much in its qualities 
and properties as any two materials 
of the same class could be expected 
to be capable of doing, and more so 
than that of any other similar sub- 
stances with which I am acquainted. 
This difference, however, is only de- 
tected when high conditions are aimed 
at, aud then close observation discloses 
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innumerable. shades of quality that 
escape the observation of the majority 
of workers in iron, who use the mate- 
rial for purposes where the object 
required is easily’secured. 

“ The conversion of cast into wrought 
iron by the removal of carbon and sili- 
cium completely changes the character- 
istics of the material. [t has logt the brit- 
tle property, it now yields and stretches 
before it breaks: the permanent 
yielding point is now higher than the 
former breaking point, and the break- 
ing point is double that of the yield- 
ing point. These are all strong condi- 
tions in its favor, but at the same time 
it has many serious defects. It is difli- 
cult to produce in large masses that 
are perfectly sound throughout; the 
smith or forgeman has little control or 
authority over its behaviour when in 
the welding furnace, and hence it is ex- 
tremely difficult to produce large forg- 
ings perfectly sound, even with the 
best treatment ; there is, therefore, still 
great room for improvement, go xs to 
ensnre a perfectly homogeneous mass 
possessing all the good properties of 
the malleable, welding, tough material, 
and which, at the same time, shall be 
free from its numerous defects, ycins, 
and ungoundness ; yet it is but just to 
add, that, with all its many defects, 
there is no material at the present time 
which can be so implicitly relied upon 
and trusted with so much security 
against fracture from sudden vibration, 
aga piece of good sound wrought iron. 

“ The material called steel is an inter- 
mediate compound between cast iron 
and the former material of wrought 
iron, Steel is comparatively a pure 
iron, containing a small percentage of 
carbon, with some other substance in 
combination, which is rather ohseure, 
and regarding which there is consider- 
able difference of opinion. This com- 





i - = 
bination gives the material some very 
peculiar characteristics of its own, and 
is entirely different in character from 
either of the metals out of which 
itis made. Steel can either be made 
from wrought iron or from cast iron. 
‘The latter arrangement is the cheapest 


process, but the former method affords’ i 


the most certain results at the present 


time, and that is the system chiefly re- . 


sorted to in making the finer qualities 
of steel. To make good steel of high 
quality, bar of pure wrought iron is 
selected, mostly Swedish, which has 
heen made with charcoal in all its pre- 
vious stages. ‘The iron bars are put 
into a fire-brick chest along with a 
quantity of charcoal powder ; every 
part of the bar being surrounded with 
the carbon, the air being excluded, the 
whole is made white hot, and kept in 
that condition for several days, gener- 
ally about a week, according to th 





amount of conversion that is required.’ 


During this period the pure white hot 
iron intbibes a new property from the 
charcoal into its own nature. A chem- 
ical action takes place, and the 
wrought iron has been thus gradually 
turned into steel. Such steel, how- 
ever, is very imperfect. The . defects 
“are chiefly owing to its local irregulari~ 
tics of conversion, for although the 
entire mass of the bar may have had 
the proper quantity of carbon put into 
it, yet it is found to be much improved. 
through mixing the particles, either by 
welding several bars together into one 
bar, or cyen the mere working of 
single bar under the hammer has the 
effect of equalizing and greatly improv- 
ing the quality, The most effectual 
way, however, of obtaining a thorough 
mixture of the particles, is to break 
the original steel bars into small pieces, 
then to melt them together in a 
crucible into liqnid steel, and then to 
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mix and pour this metal into an ingot, 
which, when solid, is then drawn into 
a bar of stecl of the required dimen- 
sions, By this means of putting car- 
bon into pure iron, cast steel is pro- 
duced, which is the finest in quality of 
any of the varicties of this valuable 
metal. But good passable steel can be 
made directly from cast iron, simply by 
not carrying the puddling process on 
to the full extent of wrought iron. Sach 
material is called puddled steel, and al- 
though at the present time it is not 
equal in quality to that which is made 
in the other way, still it is very much 
cheaper, and when more experience has 
been gained so as to determine the best 
descriptions of cast iron that are snit- 
able for this particular process, 1s also 
the precise period when to discontinue 
the puddling operation so as to leave 
the proper quantity of carbon in the 
nictal, there can be no doubt but that 
such cheap steel will be extremely 
valuable for many purposes, seeing 
that pnddled steel is malleable, 
and has even a higher tenacity 
than wrought iron, A very fine 
material is now produced exten- 
sively by breaking up the rough bars 
of puddled steel and melting them 
into a cast stecl, and which, for many 
purposes, is found equal to ordinary 


feast steel as made from Swedish iron ; . 





fo far'as I am aware, however, it is 
. NOt 64 Yood for edge tools. 

“ Good steel can be made in a still 
More summary manner by means of 
the ‘Bessemer process.’ The crude 
cast iron when in a melted state is 
poured into a large refractory vessel 
hented, and a strong blast of air is 
forced through the fluid, producing 
a violent agitation, the siliciam and 
carbon in the iron unite with the 
oxygen in the air, and are driven off 


mass is almost pure wrought iron. 
There is then added to the iron (in 
order to make it steel) a definite quan- 
tity of carbon ; it is introduced.in the 
condition of liquid cast iron, of known 
mixture and quality; the whole is 
then thoroughly mixed, and the entire 
process is completed in about half an 
hour from the time of first pouring in 
the cast iron to the final running out 
of the steel into moulds or ingots. 
By the Bessemer process large masses 
of steel can be made more easily than 
by any other method yet introduced, 
and apparently at less cost, and there 
is no doubt that in time this process 
will produce uniform quality, 

“Steel in all its combinations is 
a most valuable metal ; in its ordinary 
state it is closer in structure, has 
greater power of resisting compression, 
aud possesses a higher tenacity than 
wrought iron even of the best quality, 
and as such it commends itself to the 
engineer for the mannfacture of the 
best class of articles, notwithstanding 
its greater cost, and the still greater 
expense which has to be incurred in 
its fabrication into the requisite 
forms. But it has another property 
which canscs it to transcend in value 
all other metals, namely, the capabi- 
lity of being tempered to any degree 
of hardness or softness. The dis- 
covery of the fact that a piece of soft 
steel, when heated, and then saddenly 
cooled, no matter by what means, as- 
sumes a hardness approaching that of 
the diamond, is perhaps the most im- 
portant of any in connexion with the 
whole range of metals, and has been of 
the greatest service to mankind, In 
addition to this property of hardening, 
when the said hard substance is expos- 
ed toa gentle heat, it gradually begins 
to give a portion of its hardness, until 


from the metal, antil the remaining | at length it loses it altogether, and as 
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it ao happens that at the same time 


that the . hardness is gradually depart- 

ing, a definite change of colour of the 

surface of the stcel accompanies 

the softening process, this change 

of bne becomes a correct measure 
- of the change in hardness, and 
thus the precise degree of hardness 
or temper that may be-required for 
any purpose, can be attained with 
great certainty and uniformity. Steel, 
wrought iron, and castiron can all 
be rendered softer and less brittle by 
means of the annealing process, which 
is simply causing the materials to be 
made red hot, then keeping them in 
that state for a short time, and after- 
wards allowing the whole to cool down 
very slowly, so that every part may 
cool it a uniform rate, and no part or 
particle be under any restraint from 
premature withdrawal of heat, thus 
causing local contraction and hardness. 
By prolonging the period of cooling, 
amass of steel comparatively brittle 
acquires the character of toughness 
in a remarkable degree, and this pro- 
cess of annealing now plays an im- 
portant part in all modern efforts to 
use steel either for guns or armour 
plates, or for anything exposed to jar 
or sudden vibration.” 

fron Filings — Used in fire- 
works, 

Irregular Troops — Consist 
in the Indian army of infantry, cav- 
alry, and artillery; they are chiefly 
located in the Punjab along our fron- 
tier line, but Irregular Cavalry regi- 
ments are to be found doing duty in 
many parts of India. The irregular 
troops sre differently organised to the 
regular both in pay and clothing, ‘The 
cavalry find their own horses, arms, 
clothing, and food. 

Isinglass — A white glutinous 
substance made from the sounds of 





certain fishes, Jt is used in the labo- 
ratory as one of the ingredients in 
forming rolled stars for rockets, 

Isomeric —_ Substances which 
consist of the same ingredients in the 
same proportions, and yet differ egsen- 
tially in their properties. ' 

Italian Field Gun — Is a 
bronze muzzle-loading gun after the 
French system. 

a. 

Jack, Barrel—In artillery, a 
machine for raising a carriage from 
the ground when a wheel is required 
to be taken off, or for any purposes 
in the working of gun-carriages which 
require leverage ; it has superseded tho 
screw-jack, and is used in siege and 
position batteries. 

Jack, Lifting—Is used for field 
carriages only. The arm, which may 


be adjusted within certain limits to | 
any required height, is a lever of the. 
first kind, and is applied accordingly. :-- 


The body of the jack is the support on 
which it works, A lifting jack is at- 
tached to each sub-division of a bat- 
tery. A good substitute for a jack is 
two handspikes placed under the axle- 
tree by two robust gunners, who will 
aise the tarriage sufficiently to take 
off the wheel. A new pattern jack, 
proposed by Col. Clerk, na. is the 
clevating screw of the service, in a 
cast-iron conical box, with metal top 
and triangular base. This jack is of 
great power, and used for heavy 
carriages in lieu of the “ tooth and 
pinion” and “ screw jack.” 

Jack Tree (Ariocarpus integri- 
folia)—A well-known tree in India, 
It yields an excellent timber, at first 
yellow, fading to browa, hard and 
brittle, resembling satin; warps, if 
not properly scasoned, A cubic foot 
of unseasoned wood weighs 50 Its. 
‘The fruit is very much esteemed by 
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the natives in the southern part of 
The timber is used in the - 


_ India, 
Bombay arsenals for packing cases. 

Jagged Spike—aA particular 
kind of spike which is used-for spik- 
ing a gun which has to be abandoned 
altogether, : 

Sars, Pegu—Are made of pot- 
tery, aud glazed externally. They 
are generally of a very large size, and 
are used sometimes in arsenals for 
holding oil, &¢, 

Tavelin -— A spear used by the 
ancients and by most nations before 
the introduction of fire-arms. There 
were several sorts of javelins, made 
chiefly of wood, with a steel point ; 
but there were some which had fea- 
thers attached to them, in the same 
manner xs arrows and darts haye, 
These latter javelins were used by the 
Poles aud other nations, but princi- 
pally by the-Moors, who called them 
aagais, 

Jemadar—A native officer in 
tho Indian army, whose position cor- 
responds with that of subaltern ina 
company of European infantry. The 
name is also given to the head man 
of a native establishment in a factory, 


and indeed to any man who exercises | 


authority over a number or gang of 
men. 

Sib—The overhanging part ‘of a 
crane, or a triangular frame with a 
pulley at the end, for the chain which 
leads from the crane to pass over. 

Jigger Block— Vide Tuckle. 

Joining —The wood-work prepar- 
ed by a joiner, which is of a more de- 
licate nature than carpenter’s work. 

Sointer~—Isa kind of plane used 
by the cooper in joining or preparing 
the sides or edges of the staves of a 
barrel, so that they shall fit well. 

Sorawallah—An Indian icrm. 
A grass-cutter stiached to a cavalry 





regiment or a horse battery, whg brings 
in daily a double load of grassyand is 
paid double wages. Jorawallahs keep 
ponies, by which means they are able 
to bring in donble loads. 

Journal—A bearing of a shaft, 
when it is between the points where . 
the power and resistance are applied 5 3 
a bearing subject to torsion. 

Judge - Advocate-Goneral 
—As described in Colonel Pipon’s 
Manual of Law, is a Government fune- 
tionary, resident in London, who acts 
as the legal adviser of the Crown 
in matters touching military law ; the 
appointment is most frequently con- 
ferred upon a barrister of some stand~ 
ing, who is also a member of the 
House of Commons ; he is sworn of 
the Vrivy Council, and his tenure of 
office is coeval with that of the ad- 
ministration which appoints hm, 

Lo this officer, the proceedings of 
all general Courts-martial at home 
are forwarded hefore the execution of 
the sentence, in order that he may 





examine them to ascertain that they | - 


have been legally conducted ; it then 
becomes his duty to submit them to 
Her Majesty for Her approval and 
confirmation, together with his opinion 
on any point of law, or of procedure, 
upon which he may think it necessary 
to remark, 

The Judge-Advocate-General is 
liable to serve on Courts-martial, but 
his duties are usnally performed at 
home by some officer to whom he gives 
his deputation, and abroad, by an 
officer appointed to officiate by the 
convening authority; in both cases the 
acting functionary is known as the 
“officiating” Judge-Advocate. 

No general Court-martial can pro- 
eced without a Jadge-Advocate; there 
is nothing to prevent the latter being 
a civilian, but the custom of the ser- 
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vice for a long period, has confined 
the offf€® to military mon. 

The Judge-Advocate-General of the 
Indian army is now appointed by the 
Crown, and he is assisted by officers of 
the army styled Judge-Advocates, 

Jule—An Inidisn term for the 
clothing of any beast of burden. 

Jumper—Vide Blasting. 

Sunk—Old rope, which, being un- 
twisted, is used sometimes in arsenals 
in place of oakum, to pack shot and 
shell, and in making wads. 

Junk Wads—Vide Wads. 

Jute — Is the fibre of the Cor- 
chorus olitarious (pot herb, or Jew’s 
niullow) and of the Corchorus capsu- 
Juris, herbaceous annuals which in 
India grow from 5 to 14 feet high. 
The former derives its name from the 
leaves having been eaten as a kind of 
spinach, The stems yield the fibre 
known in commerce, from which ropes, 
bugs, &c., are made, 

Jyntee or Jointee (Eschyno- 
mene Sesban)— A wood the chaveoal 
of which is occasionally used at the 
Ishapore Powder Works in the manu- 
facture of gunpowder. It is thus 
described by Col. Anderson: “The 
jointee grows.from seed, and flowers _ 
after the first year; it then increases 
in size till it becomes a small tree ; at 
three or four years old it makes the 
best charcoal, the fibres large aud de- 
fiued, and well separated, the charcoal 
is of a lightish colour, and is not dense 
to the eye or touch. The tree flour- 
ishes best on the banks of small nullahs 
or water-courses, Jointee charcoal is 
not so soft as that of the urhur or dhall 
stalk, but it is more dry, brittle, and 
hard, An average-sized tree of three 
years’ growth will occupy about five 
square yards, and produce about three 
maunds of wood, which will yield about 
thirty pounds of charcoal, the quantity 


“required for two 100-Ib. barrels of gun- 


powder. Therefore 10,000 barrels 
would require about sixty beegahs of 
land under constant cultivation, one- 
third to be cut each year. The aver- 
age specific gravity of, jointee wood 
is 767, and sp. gr. of the charcoal pro- 
duced from it -275; and it yields 25 
per cent. of charcoal,” 


KR. 

Kajawahs — An Indian term. 
Large panniers, placed across a camel’s 
back, in which camp kettles, pots, &c., 
are carried on the inarch, 

Kamptulicon—A composition 
of India-rubber, gutta percha, and 
cork, which by a certain treatment is 
formed into floor cloths. In appear- 
ance it is exactly like oil-cloth, and is 
susceptible of having all kinds of :pat-. 
terns stamped on it. A kamptulicon 
dise is used with Boxer’s shrapnel shell 
to cover over the bullets and rosin. 

Hanat—An Indian term, 
wall of a tent. 

HKeep—A kind of strong tower 
which was built formerly in the centre 
of acastle or fort, to which the be- 
sieged retreated and made their last 
efforts of defence, Of this description 
is the keep of Windsor Castle. - 

Heg — Another term for a small 
eask or barrel, In heavy field batteries, 
kegs are attached to hold the tar and 
grease for lubricating the axle-tree 
arms. In arsenals, tar and grease are 
also kept in kegs. 

Kentledge—Old cast-iron arti- 
cles which have become unserviceable, 
such as condemned guns, shot and 
shell, &c. 

Kettle Drums—aAre large cir- 
cular basins of metal, rounded at the 
bottom, the top being covered with 
vellum or goat skin. They were for- 
merly used iu the artillery and cavalry, 
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and are still in use amongst the irregular 
cavalry in India. 

Key —In artillery, keys are of 
yarious natures, and too numerous 
to describe. They are used for the 
spring locks of, ammunition boxes, for 
shells and fuzes, for fuze hole plugs, 
and for Pettyan’s fuzes. 

Key-stone — In masonry, tho 


. stone in an arch which is equally dis- 


tant from its springing extremities. 

Khalassie — An Indian sailor. 
This race of men come chiefly from 
the Chittagong district. Besides a sea 
life, khalassies take service on shore, 
and form-a large portion of the native 
establishment attached to arsenals. 
Daring the march of a regiment, this 
class of men are employed to pitch the 
soldiers’ tents. 

Kicking Strap—A strap used 
in draught to control a violent horse. 
One or two should be attached to each 
horse battery. It is fastened to the 
shafts, and passes over the croup of 
the horse, thereby preventing him from 
kicking. 

Kilogramme — Vide Appen- 
dix. 

@Eilt—A dress worn by men living 
in the highlands of Scotland and by 
a few regiments in the British Army. 
It consists of a loase petticoat extend- 
ing from the waist to the knees, 

King Post—The middle post of 
a roof, the foot resting in the tie beam, 
and the head of the post receiving the 
upper ends of the principals. 

Kink—A twist or turn ina coil 
of rope. 

Kit — A cant word among sol- 
diers to express the complement of 
regimental necessaries, which they are 
obliged to keep in constant repair. 

The kits belonging te gunners and 
drivers of Horse Artillery, and to 
drivers of Field Batteries, consist of 
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all wearing apparel pertaining to the 


gunner and driver, which is packed 
and carried in the valise. Gunners of 
Foot Artillery carry their kit in a 
knapsack. Vide Appendix, 

Hit—A composition of rosin, pitch, 
bees’ wax, and tallow, in the proportion 
of 9, 6, 6, 1, to be melted together and 
poured into water, then worked with 
the hand until it becomes soft and 
pliable. It was formerly uscd in set- 
ting the old pattern fuze; since the 
introduction of Boxer’s fuze it is 
not required. 

Knapsack — A square case of 
canvas or leather, properly prepared, 
for strapping on an infantry soldier’s 
back, and containing the whole of his 
regimental necessaries, Knapsacks are’ 
also provided for artitlerymen, and on 
the march they are carried with the 
baggage. The etymology of the word 
is as follows :—“knap,” in Dutch, 
means eatable, and “knappen”” to eat : 
hence knapsack is a sack containing 
something to eat. It is doubtful, how- | 
ever, whether the above is correct. 
The author of this derivation appeara 
to have confounded “ schnappsack’ 
(havresack) with the English knap- 
sack. In German, nonns are commonly 
made up of various words, so that the 
combination expresses the precise sig- 
nification. Thus, schnappsack signi- 
fies a sack into which a soldier would 
stuff anything in the way of entables 
or drinkables which he might pick up 
on the march. 

Another derivation of knapsack is, 
“knapp,” tight, close, compact, and 
“sack,” a sack. 

Kunight—As described by James 
in his Military Dictionary, a person 
who on account of some eminent ser- 
viee, civil or military, or no service at 
all, is singled ont from the common 
class of gentlemen, &¢, and is person- 
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ally invested with a title. This word, 
which is originally derived from the 
German and Dutch knecht or kneht, 
signifies servant, in which sense it is 
applied when we speak of a knight of 
ashire ; it likewise means a military 
man, or rather “a horseman, from the. 
Latin eques, a soldier, or fiorseman ; 3 
knights of this description having 
been either the king’s domestic ser- 
vants, or his life-guards. 

For further information on the snb- 
ject, vide Brande and Cox’s Dictionary. 

Knots — Are ties or fastenings 
made with cord or rope. The most 
useful for APtillery p purposes are the 
timber hitch, half hitch, clove or cas- 

, eable hitch, gnn sling, reef knot, eat’s- 
paw, bowline knot, sheep-shank, ran- 
ning bowline knot. + 

Hodallie—An Indian term. A 
tool used by the natives of India in 
digging ail kinds of earth-work. The 
face of the tool is shaped like a 
hoe, and has a short handle nearly 
parallel to the face. It is used in a 
kneeling or sitting position, 

Koopah or Dubba—Ap Indian 
term. A round hollow vessel with a 
narrow neck, to contain liquid sub- 
stances, chiefly oil. Itismade from the 
buffalo’s hide, the hide being cut into 
small pieces and placed ona mould in 
layers from time to time, until the thick- 
ness required is attained. A small hand 
Mallet is used to beat the hide to- 
gether, which is then treated with 
lime, salt, and ashes. 

Srupp's Gun—The rifled gun 
used in the Prussian Serviec, manu- 
factured from cast steel, after Mr. 
Krupp’s system. The guns, both 
heavy and light, are breech-loaders. 

Bullam (Nauclea parnifloray)—A 
wood used in the Bombay Presidency 
for fuzes, It is a light, soft, close, 
and even-grained wood, of a light 








brown colonr, not very durable, and 
will rot when exposed to wet. 

Runkur — An Indian term; a 
limestone deposited from water, It is 
very common in India, and used in - 
many parts of the cogntry (wherever 
it can be fonnd) for metalling roads, 
and in the preparation af lime. It is 
also known under the name of ghogte 
ing ; 

Kyanising — Vide 
Sublimate, 


Corrosive A 


q. 

Laboratory—A department of 
an arsenal for the manufacture of 
ammunitio& and combustible stores. 
A laboratory should be divided off 
into the following rooms ; : 

A compressing room, for the lead 
used in the manufacture of bullets, 
and for the formation of the bullets” 
themselves. 

2nd,—A room for heating cotipaat: 
tion. 

8rd.—Cartridge rooms, for gun and 
small-arm cartridges, 

4th.—Composition rooms, for mix- 
ing compositions, 

5th.—Driving rooms, for delving 
rockets, port-fires, fazes, &c, 

6th.—Packing rooms, for putting up. 
ammunition. 

7th.—Rooms for the manufacture of 
friction tubes, 

8th—A room or rooms ‘for the 
maunfacture of fulminate of mercury 
and percussion caps. 

These rooms can be arranged either in 
separate buildings or under one roof ; 
if in separate buildings, they should be 
connected by covered passages ; fur- 
ther, they should be apart from any 
inhabited buildings. The following 
precautions against accidents should 
be taken: Avoidas much as possible 
the use of iron in the construction of 
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the buildings, fixtures, tables, &c., of 
the laboratory ; sink the head of iron 
nails if used, and paste paper or putty 
over them; better still, a plug of wood. 
The use of copper screws or nails is a 
still better arrangement. The floor 
should be of wood, and where powder 
is manipulated, covered with leather, 
and frequently swept. Keep no more 
than the requisite quantity of gun- 
powder in the laboratory, and have 
the ammanition and finished work tak- 
ento the magazine. Let powder bar- 
rels be carried in hand barrows made 
with leather or canvas, and the am- 
munition in boxes. Let every thing 
that is to be moved be lifted and not 
dragged or rolled on the floor, except 
on the chime of the barrel. Never 
drive rockets, port-fires, &c., in a room 
where there is any powder or compo- 
” pition, except that in use at the time. 
Never, enter the Jaboratory at night 
unless it is indispensable, and then use 
a closed lantern with a wax.light ; 
allow no smoking or fire near the labo- 
ratory.—(Aide-Memoire). 

Dac — As explained in Balfour’s 
Encyclopedia, is a substance obtained 
from incrustations made hy an insect 
(Coceus lacca) on the branches and 
twigs of many trecs in India, The lac 
is formed by the insect into cells, some- 

“what resembling a honeycomb, in 
which the insect is generally found en- 
tive, and owing to whose presence stick 
Jac yields by proper treatment a red 
dye, nearly, if not quite, as bright as 
that obtained from cochineal, and more 
permanent. Lac is found encircling 
the branches of these trees in the form 
ofa tube ; the broken branches with 
incrustations at various distances are 
called in commerce, stick lac, which 
ought to be semi-transparent. The 
colouring matter exhibited by grind- 

‘ing stick lac, and then treating 








! Used for the presi 


it with water, constitutes seed lac, 
which, when melted up -into mas- 
ses, is called Jump lac. Shell lac 
is obtained by further purifying the 
seed lac. Lac dye consists of the col- 
ouring matter extracted from the 
stick lac. It is met with in small 
squares similar to indigo, and is used 
as red dye instead of cochineal. Lag 
dye is largely manufactured in India 
and exported to England, In Bengal, 
lac is chiefly produced in the forests 
of Sylhet and at Burdwan; it is also 
procurable in the Deccan; but Siam 
and Pegu afford the laggest supplies. 
Shell lac is used in Berope for the 
manufacture of sealing wax, also as 
yarnish; in the latter form it is applied 
for setting the fulminating charge in 
gun caps, and in coating Boxer’s fuzes 
and friction tubes. 

Lacquer—A varnish for cither 
wood or brass, made with shell lac aud 
spirits -of wine, in the proportion, for 
wood, of 2 lbs. of lac to the gallon ; 
another vecipe is 1 1b. of seed Jac and 
1 lb, of white rosin to a gallon of 
spirits of wine. For brass, the pro- 
portions are } Ib. of pale shell lac to 
1 gallon of spirit. It should be made 


without heat, simy agitation for 
5 or 6 ho’ 
nutil the 


‘en be left 
ed, when th 


gaye sabsid- 
or if not suf. 


is poured off, 
our,.it must be 
filtered throngh pa, 


; it darkens by 
exposure to light, so that paper should 
be pasted round the bottle to exclude 
it, or— 


/ Tb. 02, 
Seed-lae sow 5 0 
Turmeric a 2 8 


Spirits, methy fated ... 5 gallons 
which will answer’ for brass fuzes or 
any other work. ; 

Lacquer, ‘Black-Lead— 
‘vation of the bores 
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of breech-loading ordnance when Iaid 
up in store, composed as follows :-— 





Tbs. 07. 

Black, lamp, dry oO 12 
black, dry... 24 8 

Lead { red, do. 6 12 
Oil, linseed, raw... 9 0 


The breech screw and bright parts 
about the guns are coated with 2 com- 
position of 

Tallow vey 8 parts 
OU, Jard aes Day 
Lead, white, about 1 1b. toe gallon, 

There is a red lacqner composed as 
follows: —Rosin 12 Ibs.; Spanish brown, 
2 Ibs; plaster of Paris, 1lb.; turpen- 
tine, } pint; which is used to coat the 
interior of certain rifled projectiles to 
prevent premature explosion from fric- 
tion of iron against powder, which in 
shells with rapid rotation is very 
great, 

Ladders, Escalading—Lad- 
ders whose length should be velative 
to that of the works or walls: to be 
esealuded. They are sometimes made 
in two or three parts, so that they may 
be more conveniently carricd. In In- 
dia, the ladders are inade of two longi- 
tudinal pieces of bamboo, the trans- 
verse pieces of od being Iet into the 





bamboo, a” 4 yound it with 
strong rope. *-two sizes, 
26 and 14 1 the Home 


Service, there wtdsof escalad- 
ing ladders; the 
by Government with other Engincers’ 
stores, and these of an impromptu 
kind, made for the occasion, The 
first description consists of ladders 
about 12 fect in length, which fit into 
one another, so that each joint will 
give an effective Tength of 10 feet. 
Vhe second description of ladder is in 
oue length, which is difficult of car- 
riage. 


Ladders, Fire — Are made of 


a lengths provided. 


rope or wire, about 70 feet long, and 
placed on the roof of thatched bar- 
racks at certain distances apart. The 
object of the ladders is to enable the 
men, in case of fire, to receive and 
pass along the roof the pots of water 
handed up from the ground, which in 
India, with the assistance of water- 
engines, is the mode of extinguishing 
fire. 

Laid under Metal — In Ar- 
tillery, implies the depression of. the 
muzzles of ordnance when standing 
out exposed to the inclemency of the 
weather, so as to prevent water lodg- 
ing inside the bore. 

Lamellar—Formed of thin plates 
or scales. 

. Lampas—A complaint horses get 
on the roof of the mouth, It is re- 
moved by scarification or cautery. 

Lancaster Gun—The follow- 
ing description of the Lancaster 8ys- 
tem of rifling, will convey to the Teader 
the farm of the gan: “If a gun bo 
bored out cylindrically like an ordinary 
smooth-bored picee, and two grooves 
afterwards cut, so as to make a quarter 
of a turn in the whole length of the 
bore, but with what is termed an ‘in=- 
creasing’ or ‘gaining twist,’ then if 
the corners of the grooves be cham- 
fered away, the bore will become 
elliptical inform. The projectile was" 
elongated, but instead of the transverse 
section being cylindrical, it was ellip- 
tical, so as to correspond with that of 
the bore, and consequently the pro- 
jectile could only pass through . the 
bore by rotating (} of a revolution) 
round its longer axis. The gun was _ 
of course muzzlé-loading, and, there- 
fore, had a certain amount of wind- 
age; the shells were made of wrought 
iron, for the tendency to ‘jam’ in the 
hore was so great, that cast iron would 





not stand. This tendency te jam is 
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one of the principal objections to this 
system of rifling, whereby the burst- 
ing of the gun and fracture of the 
shell is caused.” 

Lance — This offensive weapon, 
which consists of a wooden shaft with 
asharp point attached to it, is of very 
aucicut date. It derives its name from 
the Latin word lancea, Amongst the 
Romans and other ancient nations, the 
lance was used more as a javelin than 


as a pike, and was not introduced into - 


modern armies 
until the time 
who organised 
Polish Lancers 


as a cavalry weapon 
of the first Napoleon, 
several regiments of 
for the service of the 
French Army. In the middle ages, 
and during the crusades, knights wero 
invariably armed with the lauce or 
spear, It is doubtful whether the 
lance is as effective a weapon for 
cavalry as the sword. Its value in 
pursuit is incontestable, but at close 
quarters the sabre is a superior and 
mote handy weapon. During the Sutlej 
campaign, the 16th Lancers in charging 
the Seikh Infantry are said to have 
suffered from wounds on the arm in- 
flicted at the moment of thrusting the 


lance, by sword cuts from wounded * 


Seikhs, This fact shows the nccessity 
of the lance arm being protected by 
some sort of defensive armour. The 


shafts of lances are made cither of | 


ash or beech wood, but bamboo has been 
found yery good. 

‘yianee Oorporal—The lowest 
rank of Non-Commissioned Officer in 

_ the Army. He is distinguished by a 
chevron on the arm. . 

ancers—A regiment of cavalry 

arined with lances. They are also armed 
with a sword and pistols. 

Lands — In Artillery, the space 
between the furrows or grooves of a 
rifled guu. 

Landsturm — The voluuicers 








of Prussia. In time of war, they remain 
in the country, and under no circum- 
stances follow the regular army. 

Zandwehr—The militia of Prus- 
sia. Strictly speaking, it is a defensive 
army, but in the late war between 
France and Prussia it was converted 
into an invading force. 

Langrage or Langrel — 
Case shot made up of pieces of iron of 
irregular shape and size. 

Laniard or Lanyard—Is 4 
thin cord, with a hook attached to 
one end of it, for pulling the friction 
bar out of a friction tube, after it is 
placed in the vent of “the gun, by 
which means the tube is ignited and 
the flame conveyed to the charge. The 
hook is placed in the eye of the friction 
bar, and at the other exfd there is either 
a loop or a wooden toggle. There are 
five sorts of lanyards for firing friction 
tubes, all of which are described in 
Majendie’s Treatise on Ammunition. 

Lansquenets—Cerman foot sol- 
diers raised towards the end of the 15th 
century. They enlisted voluntarily, 
and hired themselves out as mercenaries 
to any power which was willing to pay 
them. Charles VII of France first added 
them to his infantry, After the six- 
teenth century the name fell into 
disuse, a 

Lanterns—In ihe ‘Artillery Ser- 
vice, are used at night in the batteries, 
in the park, or on the line of march; 
they are of two kinds, Dark and 
Muscovy. 

Lapel—Facings gf 2 coat. 

Lapping — Is fhe first process a 
rified gun undergées after ‘ proof,” 
and before it is issued, for the purpose 
of removing any litte burrs which may 
be thrown up on }the edges of the 

“grooves by the progf rounds. 

Lascars — Niative seamen, origi- 

nally from the Maday archipelago. Tho 
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name is commonly given to the native 
sailors used in the mercantile marine. 

Lashing—Rope used for securing 
sheers, guus, and any articles that re- 
quire to be fixed. There are three 
Kinds used for lashing—log line, seiz- 
ing line, and Hambro’ linc. Lashings 
used {i mounting and dismounting 
guns, are pieces of 2-inch rope, 1, 2, 
and 3 fathoms long. 

Lasting Cloth — A material 
similar to prnnella cloth, only thicker, 
which is used for the clothing of mill- 
men in powder houses. It has the 
property of not readily catching fire. 

Lateral—This term in gunnery 
is used to express the deviation to one 
side or the other of the vertical plane 
passing through the axis of the gun, 
which a projegile is often observed to 
take in its course. 

Lathe — The common foot lathe 
is a machine for turning metals or 
wood, by cansing the material to 
revolve on central points, and cut 
by a tool held by the hand or fixed 
in a slide rest. There are other 
lathes which are self-acting and 
self-adjusting, which are adapted to 
plain and cirenlar turning, screw eat- 
ting, md boring. 
acting Iathes is Whitworth’s patent 
duplex lathe. The peculiarity in this 
Jathe consists in the employment of a 
eutting tool at the back of the lathe, in 
addition, and opposite, to the tool in 
front, but in inverted positions each to 
the other. The trausverse forces are 
thus balanced, and the work produced is 
more correct, and accomplished in less 
time than by the ordinary lathe. A 
lathe consists of four parts : the frame; 
head-stocks, which’ have also the differ- 
ential pulleys to rllow the velocity to 





be changed; the rest, for the tools; and * 


the eorresponding ‘differential pulleys 
upon the shaft comninicating motion. 


Amongst the self-_ 





Latitude —In geography, the 
latitude of a place is its angular distance 
from the equator measured on the meri- 
dian, and can never exceed 90.° It 
takes its name according to the situa- 
tion of the place North or South of the 
equator ; therefore all places lying at 
the same distance from, and on the 
same side of the equator, are said to ba 
under the same parallel of latitude. 
Parallels of latitude are circles parallel 
to the equator. The latitude of a 
heavenly body is the are of a circle of 
latitude intercepted between its place 
in the celestial concave and the eclip- 
tic. 

Laying a Piece of Ord- 
nmance—In gunnery, is to point a> 
gun so that the projectile shall strike 
the ohject aimed at. This is effected in 
smooth-bore guns by elevating: ‘the | gun 
tothe angle required to reach ‘the gb- 
ject, by means of the elevating screw 
and tangent scale; the latter regulating 
the requisite degree of elevation ne- 
cess when the object to be fired at 
is heyond “ line of metal range.” The 
usual tangent scales with smooth-bore 
gis are graduated to degrees, half 
and qnarter degrees. In muzzle-load- 





_ing and breech-loading guns, the tan> 


gent scales arc graduated to yards as 
well as degrees, and both natures of 
ordnance are sighted alike, M. L. and 
B. I.., viz., on cach side of the gun; but 
the M. L. guns have in addition short 
eentre, hind, and fore sights. For- 
merly guns which had no tangent 
scale were clevated by means of the 
quarter sights or quadrant. 

It is sometimes found in songequence 
of the unevenness of the ground, that 
one wheel stands lower than the other ; 
under these circumstances the gun will 
throw the shot out of the true direc- 
tion towards the lowest side; if should 
therefore uot be laid directly on the 
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object, but a little to the side of the 
highest wheel, how much, experience 
only can teach, and this must be 
increased in proportion to the differ- 
ence of the level of the wheels and 
the increase of the range. 

Lead—A metal of bluish white 
colour, and Justrous, tarnishing rapid- 
ly by contact with the air, specific 
gravity when pure, 11°840, fusi- 
ble at 601° Faht,, and volatilizes at 
a red temperature. Loud in arsenal 
workshops is used in preparing solder 
for brass, making leaden balls, &c. 
It is received from England in “pigs” 
and “ sheets.” 

Lead Harness—The furniture 
or trappings belonging to the centre 
and leading horses of a team. 

Lead, Rod—Is used in the manu- 
facture of compressed bullets. ‘The 
squirting machine for forming the 
lead into rod, consists of a hydraulic 
press, the ram of which is keyed on 
to a piston, working in a cylinder im- 
mediately above it. A charge of melt- 
ed lead is poured in throngh the side 
of the cylinder, near the top of which 
is a die of the diameter of the rod re- 
quired. The charging hole being 
closed, and the lead having been al- 
lowed to cool down to a point short of 
congelation, the water is pumped in 
below the ram, the piston rises and car- 
ries the lead up against the die, 
which being then the only exit, the 
Jead is squirted out in the form of rod, 
at the rate of between 30 and 40 feet 
per second. The specific gravity of 
this rod has been found to be 11°334. 
The folloWing chemical examination 
of lead for bullets is herewith given, 
taken from the Woolwich Instructions: 

Preliminary Arrangements and Pre- 

cautions. 

“Tf distilled water cannot be pro- 
cured, rain water may be used instead, 








provided it remains perfectly bright 
when mixed with a small quantity of 
chloride of barium. This should be 
tried by adding a fow drops of the test 
to some of the water in a test-tube. 

“In obtaining afresh supply of nitric 
acid, its purity must be ascertained in 
the following manner : 

“ Pour two measured drachms of the 
acid into a dish, add about 12 drops 
of chloride of barinm, and then evapo-~ 
rate to dryness over the lamp. When 
the dish is cool, dissolve the solid re- 
sidue by adding sufficient water to 
half fill the dish, and then pour the 
solution into a beaker. If the liquid is 
not quite clear, the nitric acid is not 
sufficiently pure. 

“The lead to be examined must be 
scraped perfectly bright, and then cut 
into small fragments. 

“The dishes and glass vessels, after 
having been cleaned, must always ba 
rinsed out with distilled or rain water 
before use. : 

« The exterior of the dishes and flasks 
must be carefully dried before they 
are placed over the lamp jythe liquids 
must never be allowed to boil violent- 
ly, and a cold liquid must never be 
poured into a hot vessel. 

“Examination of the Lead.—Place 
200 grains of lead fragments in a coni- 
cal fiask, add six drachms of nitric acid 
and twelve drachms of pure water ; 
place the flask on the gauge over the 
spirit lamp (using a small flame) and 
heat gently, until the lead has tho- 
roughly dissolved.” 

“Tf the solution of the metal is 
perfectly clear, there is no consi- 
derable amount of antimony or tin in 
the lead, 0°2 or 03 per cent. of these 
metals would render the liquid quite 
turbid. 

“The liquid is poured into a dish and 
evaporated to dryness over the lamp. 
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When it is nearly evaporated, the 
liquid must be continually stirred with 
a glass rod, otherwise it will spirt 
violently, 

“Tf the dryness is green, copper is 
present. This effect is produced by a 
very small quantity of that metal. 
Notice need therefore only be taken of 
this metal when the liquid, after par- 
tial evaporation, possesses a decided 
blue colour, Iron may also be recog- 
nised by its imparting a reddish brown 
colour to the dryness, 

“ Add about 4 ounces of pure water 
to the dry substance in the dish, stir 
and heat gently until the solid has dis- 
solved, then pour the liquid into a 
beaker glass. If it is perfectly bright, 
or only faintly turbid, the lead is free 
from any appreciable amount of anti- 
mony, tin, arsenic, and sulphur, 

“Tf there is any considerable amount 
of sediment in the liquid, the latter 
must be passed through a filter (sup- 
ported in 2 funnel on the tripod with 
a triangle placed across it, and the 
paper moistened with pure water from 
the jet before the liquid is poured upon 
it) ; the cléar solution (B) is collevted 
in one of the large flasks. When it has 
quite passed through the filter, the flask 
ig removed and an empty beaker sub- 
stituted, 

“* The substance on the filter is washed 
by pouring pure water into the filter 
from the jet, until a few drops of the 
water (collected in a test-tube as they 
drip from the funnel) remain quite 
bright after addition of 2 drop or two 
of sulphuric acid. Fill a test-tube to 
about one-sixth with hydrochloric acid, 
add an equal quantity of pure water, 
heat the mixture fora short time, and 
then pour it slowly round the sides of 
-the filter, having first placed the funnel 
in a clean test-tube ; if any portion 
of the substance on the filter is not dis- 





solved, it shows that the lead contains 
tin, Adda drop or two of chloride of 
barium to the acid liquid ; if a milki- 
ness is produced, it is due to sulphuric 
acid, and shows that the lead contains 
sulphur, Place a small piece of litmus 
paper into the liquid (whether clear or 
turbid), add ammonia gradually, antil 
the colour of the paper is permanently 
changed to blue, and then a few drops 
of sulphide of ammonium; warm the 
mixture in the test-tube or in a dish 
and then filter, coNecting the clear 
liqnid in a small flask. Add hydro- 
ehloric acid to the liquid gradually, 
until a piece of litmus paper, placed in 
it, is permanently reddened, and heat 
to boiling. If the substance which 
separates has an orange colour or 
tint, antimony is present (the colour 
should be deep, if the quantity of anti- 
mony is at all considerable.) Arsenic 
is indicated by a yellow colour, which 
may be masked by the colour of the an- 
timony, in which case the latter is 
present in considerable quantity. If 
the substance separated is white or 
green, it consists only of the sulphur 
separated from the sulphide of am- 
monium, and the absence of arsenic and 


antimony in the lead is proved. The 


solution in the flask (B) is mixed with 
three or four drops of hydrochloric acid, 
and then boiled, sufficient pure water 
having first been added to fill the flask 
about two-thirds. If the eurdy white 
substance which is first produced dis- 
solves completely when the liquid boils, 
the lead is free from any appreciable 
amount of silver; butif any of the 
substance remains insolulif after the 
boiling has been continued a short 
time, the presence of that metal is in- 
dicated.” 

Geader, Rocket—For firing a 
nuinber of rockets simultaneously. The 
pattern approved of is fitted with nine 
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short pieces of quick match instead of 
ten, at intervals of 3 feet; it is 34 
feet in length and has 5 fect of leader 
clear at each end. 

Leading Rein—Is attached to 
the neafside of the bit of the off horse, 
and held in the driver’s right band. 
Tt consists of a single strap, and en- 
ables the driver to kecp the off up to 
the near horse. 

Leaf Sight — Attached to all 
Armstrong guns, some having a+ 
sight on the leaf, others a Y shaped 
sight. 

League—A measure of length, 
varying in different countries accord- 
ing to the number of geometrical paces 
it contains. A league at sen consists 
of three nautical or geographical miles, 
or the one-twentieth of a degree, and 
consequently about 3:45 English 
miles. 

Teather—Is the hide of an ani- 
mal after undergoing the process of 
tanning. Hides for the purpose of being 
manufactured into leather are plenti- 
ful, and readily procured in most parts 
of Upper and Idwer India, those in 
most general use being the buffalo and 
cow hides. The chief mart to which 
they are brought for sale is Calcutta, 
where they pasa into the hands of the 
English merchant for exportation to 
Burope, or to the tanner to be manu- 
factured into leather. Hides are gener- 
ally brought to the tanner in a salted 
or dry state with the hair on, the 
removal of which is the first pro- 
cess the hide or skin has to under- 
go. It is then steeped in water 
from 12 to 24 hours, with the view 
of softening the hide and extracting 
the salt; to assist this, it is once or 
twice worked over on a wooden bench 
or “beam” with a blunt curved knife 
to complete the softening; it is then 
transferred into powerful fulling mills 


called “shocks,” worked by machinery, 
in which the hides, say 50 or 60 at a 
time, are pounded pr pressed until they 
become perfectly soft and pliable, as if 
just taken from the back of the cattle. 
‘They are now well washed in two or 
more fresh waterings,and again straight- 
ened or rubbed over on the beam, 
which prepares them for the liming pro- 
cess. During this process the hides are 
passed through a paste of lime and 
water, so that both sides are well cover- 
ed, and then thrown into a heap for 12 
hours or so, after which they are thrown 
into lime-pits and covered with strong 
lime water, in which they remain from 
2 to 10 days, the time to be regulated 
according to the nature of the hide it- 
self and ‘the state of the weather. The 
hides are again spread upon the 
“beam” and unhaired by scraping 
with a curved knife, until all the 
hair has been removed. This opera- 
tion has to be repeated several times, 
so as to leave no chance of even the 
root of a hair being left, and also with - 
the view of softening the grain. The 
inner or flesh side of the hide has now 
to be examined, and all “extrancous 
matter, such as bits of flesh, &., re- 
moved by a sharp currier’s knife, All 
inregularitics in the substance are also 
to be adjusted by shaving those parts 
which are too thick. The final pro- 
cegs is now arrived at, of preparing the 
hides for either tanning or loshing,i.e, - 
converting it into buff leather. 

For tanning, the hide has to pass 
through a chemical process of soften- 
ing or graining ; this is done in vari- 
ous ways by the application of acids. 
‘The process is a delicate one, requiring 
much care and attention, as without 
being thus thoroughly treated, a good 
Jeather cannot be produced, and if 
slightly overdone, putrefaction at once 
takes place, and the hides are lost. 

. 
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The hides are now washed in clean 
water, and passed into the hands of 
the tanner, The tanning process, or 
converting the prepared hides or skins, 
is a tedious one, reyuiring several 
months, and in some cases (according 
to the substance of the hide) even 
years, to thoroughly impregnate the 
pores with tannin. Many patents and 
experiments have been tried in Eng- 
land to facilitate the process of tan- 
ning, some of which have also been 
tried in Calcutta, but on all sides it is 
generally acknowledged that the slow 
and most natural process invariably 
produces the best and most durable 
leather, Tannin is an astringent 80- 
lution extracted from various barks 
aud nuts of trees, Those ‘@hiefly in 
use in Bengal are the nut known in 
commerce as the “ myrabolain,” “ gam- 
bier,” and the bark of the babool tree, 
The first and last of these have to be 
ground or crushed as fine as possible 
by powerful machinery made expressly 
for the purpose. These substances 
readily yield their tannin qualities, 
and by soaking in water form a strong 
astringent solution called “ ooze.” 
Our last reference to the hides left 
them in a state ready for the tan pits, 
which are usually made of wood. The 
hide is now steeped in one of these 
small pits termed “ handlers,” con- 
taining merely spent ooze, or such as 
have little of the tannin property left 
in them. In this they are handled for 
a few hours, when it is changed for 
afresh and somewhat stronger ooze. 
The process is repeated several times, 
each time increasing the strength of 
the ooze, until the pit is thoronghly 
and evenly coloured. They are then 
gradually passed to the larger tan pits, 
in which they are spread out, several 
hundred “pelts” in a pit, with layers 
of crushed bark and ready prepared 


* 








ooze. During the process of thorough~ 
ly impregnating the “ pelt” with tan- 
nin, which, as before mentioned, occu- 
pies several months, they have to be 
thrown gp, and each time fresh sup- 
plies of crashed bark and $repared 
ooze applied. When the hide is 
thoroughly tanned, the fibres are of 
one uniform colour throughout, and 
it is then in a fit state to be dried 
out and transferred to the hands of 
the eurricr, by whom it is prepared 
for the various purposes of trade and 
commerce, 

Leave of Absence — In the 
Indian service includes three kinds, 
viz.— 

1.—Farlough in or out of India, 

2.—General leave on private affairs 
or sick certificate in India, or short 
Teave to sea. 

3.—Drivilege leave, 

In the rnles which govern an » off 
cer’s furlough in or out of India there 
is no distinction between sick and 
general leave with respect to allowances 
hitherté drawn, both being included 
under the general igrm “ furlough,” 


provision, however, being made for the . 


obtainment of leave under medical 
certificate without all the restrictions 
applicable to furlongh when. taken 
without it. In the rales under the 
head of “ Farlough,” it is shown that 
an officer of the Indian army must 
serve six years after his return from 
England or elsewhere, before he is en- 
titled to any more leave counting as 
service; but should the officer in ques 
tion have accumulated leave, so that 
after two years’ absence he has still 
one or tivo years’ leave due to him, he 
will be permitted, three years after 
his return, to proceed again on leave 
withont loss of appointment. Thus, 
by way of illustration, should an officer 
have four years’ leave to his credit, he 
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may take two, return to India for three 
years, and then proceed again on 
leave. 

An officer may take sick leave as 

” often as he is directed to do so bya 
Medical Board, but all }eave in excess 
of what he is entitled to by the fur- 
lough rules will have to be made up 
again in completing his service for 
pension. Again, absence on medical 
certificate for a longer period than two 
years at one time, or departure on 
such furlough within three years of 
the date of return from a previous 
forlough of not less than one year, 
will inyolve forfeiture of appointment. 
This may, however, be extended 
to a third year on English pay. 
An officer of the Royal (late In- 
dian) Service, such as the Artillery, 
Engineers, and new Line Regiments, 
and who is on staff employ, may pro- 
ceed under the rules of 1868 to England 
for two years without loss of appoint- 
ment, even shonld it be a five-year 
appointment ; but the time he is absent 
will be deducted’ from the five-year 
tenure. * 

An officer in the British Army, and 
holding a five-year appointment, if 
proceeding on leave on medical certi- 
ficate, can only do so for six months, 
retaining his appointment. To regi- 
mental officers of II. M. British scr- 
vice, the furlough rules of 1868 are 
not applicable. 

With reference to the next head, viz., 
leave in India, it is ruled that an offi- 
cer, if he wishes it, may take all his 
leave in India, under the same cir- 

_ cumstances as if he went to Europe. 
Farther, an officer may take short 


leave in India, for six months in a” 


year, withont forfeiture of appoint- 
ment ; but should he take advantage 
of this for a third year, he will lose 
his staff appointment. 








_—- 

Then again, an officer may take six 
months’ leave on medical certificate, 
and have it renewed for another six 
months, should his health require it, 
limiting the absence to one year with- 
out forfeiture of appointment, which 
will not be looked upon as furlough, 
but will be held to constitute a part of 
the maximum period of cight years’ 
leave of absence to which an officer is 
entitled in his entire period of service. 

Short leave not exceeding three 
months may also be taken to sea on 
the condition mentioned in the above 
paragraph, but absence from India for 
any longer period will be treated as 
furlongh. 

Privilege Ieave for 60 days in each 
year is granted to all officers in mili- 
tary employ; should this time be ex- 
eceded, it must be converted igto gen- 
eral Teave, unless sickness has becn 
the cause of detention, 

Ledger—A debtor and creditor 
account book in which the entries 
from the day book are made. 

Legion—In the common accepta- 
tion of the term, signifies any large 
body of men, and is applied to a distinct, 
force of horse and foot serving with an 
army. Such, for instance, was the 


* British Legion which served in Ame~ 


rica, and the Spanish Legion in Spain, 
The term legion in antiquity was given 
toa body of Roman infantry, which usu- 
ally consisted of ten cohorts, or 5,000 
men. This, however, does not ap- 
pear to have been a fixed number, as 
at different periods in Roman history 
the legion varied from three to six 
thousand men. 

Length of a Gun—In smooth- 
bore guns. is the distance between the 
rear of the base ring and face of the 
muzzle, measured in a line parallel to 
the axis. ‘The length of B. L. rifled 
guns is measurcd from behind the 
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breech to the face of the mom 
breech screw nofé being included; of 
M. L. rifled guns, from the neck of the 
caacable to the face of the muzzle. The 
length of a mortar is the whole dis- 
tance from face to breech, measured 
along the axis. Experience has shown 
that it is not desirable to make the 
length of a gun more than cighteen 
or twenty calibres. The reason of this 
seems to be, that this length ensures 
the total combustion of the charge, 
and for any increase of length over 
what is necessary to insure this before 
the ball leaves the muzzle, a loss of 
velocity follows from the friction of 
the ball against the sides of the bore. 

Length of Projectiles—This, 
as is shown in Captain Orde Browne’s 
Treatise on Ammunition, necessarily 
varies jn the different descriptions of 
projectiles for the same gun, inasmuch 
as it is to some extent subordinate to 
the consideration of bringing them all 
(with certain exceptions) to the same 
weight, but it has been decided that a 
length of two calibres at least is ne- 
cessary for very accurate shooting, and 
itis desirable for good “ vis viva,” or 
destructive effect on impact at any but 
very short ranges, to have the weight 
great in proportion to the calibre, or 
in fact to the surface of resistance, 
and of course this is favoured by an 
increased length of projectile, 

Lens—A portion of any medium 
bounded by two spherical surfaces 
having a common axis, or by a spheri- 
cal surface and a plane one, 

Letter of Marque—a letter 
or commission formerly given by the 
Admiralty, or admiral on a station, in 
time of war, to thecommander of any 
private vessel, authorising bim to 
eraise on the seas, and capture any of 
the enemy’s ships or property found 
on the seas or in harbours, - 





Levee —Thisterm originally meant 
visits of ceremony paid in the morning 
among persons of rank. It is now 
understood to mean an assembly at 
Court on State occasions of those of 
Her Majesty’s subjects who are entitled 
to the privilege, to do honour to thé 
Sovereign. The privilege of holding 
levées is accorded also to Her Majesty’s 
representatives at home and abroad. 

Levee en masse—The general 
rising of. a nation in self-defence to 
repel invasion, or to unswer the inten- 
tions of its governing powers. 

Level—An instrument for deter- 
mining the difference of height be- 
tween any two objects or places. 

Level, Spirit—A glass tube 
closed at the ends and nearly but not 
quite filled with water or spirits, fixed 
inapicee of wood or metal, with a flat 
base to which the tube is perfectly 
parallel ; when placed on a level sure 
face, an air bubble will be at the centre 
of the tube. Of spirit levels used in 
connection with instruments for mea~ 
suring the differences of level, or ver- 
tical distances between different ata- 
tions, are the Y level, Troughton’s 
improved level, and Gravatt's level. 

ever—“A straight and solid bar 
tarning on an axis is called a leyer. 
The arms of the lever are those parts 
of the bar extending on each side of 
the axis. The axis is called the Sule 
erum or prop. Levers are commonly 
divided into three kinds, according to 
the position which the fulerum has in 
relation to the power and weight, If 
the fulcrum be between the power and 
weight, the lever is of the first kind, 
If the weight be between the fulcrum 


“and power, the Jever is of the second 


kind. Ig the power be between the 
fulerum and weight, the lever is of 
the third kind. Of whatever kind the 
lever may be, the conditions of equili- 
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brium of the power and weight will 
be such, that they are inversely as 
their distances from the fulcrum, this 
being the general condition of equili- 
briam for all machines which turn 
round a fixed axis. (Larduer.) 

Lever, Armstrong Gun—Is 
the iron handle which is fitted on the 
circular portion of the breech screw 
end, and revolves with it. It is kept 
in its position, endwise, by two split 
keep-pins, working in grooves, turned 
on the breech screw, The object of 
the lever and tappet arrangement is to 
gain a powerful momentam in tighten- 
ing up and releasing the vent piece 
from its seat in the gun. 

Levigation—The reducing of 
hard bodies to a very fine powder by 
grinding with water. 

Levy—In the military acceptation 
of the term, the act of raising men for 
the defence and safety of a country. 

GLewis—An ingenious mode of 
lifting heavy weights. It consists of 
three pieces of iron, two of them 
wedge shaped, and the third straight, 
which, when placed together with the 
straight piece in the centre, forma 
dove-tailed wedge. The lewis is insert- 
ed in a hole of similar shape, which is 
cut in the stone. To the end of each of 
the pieces a ring is attached, throngh 
which a horse-shoe ring is passed, and 
to this Idtter the rope or chain is 
fastened. - 

Lieutenant—The rank next to 
a Captain. This word is originally de- 
rived from the Latin legatus, locum 
tenens, and comes immediately to us 
from the French lieu-tenant, supply- 
ing or holding the place of another, 
The Senior Lieutenant takes the com- 
mand of a company upon the absence 
or death of the Captain. 

Lieutenant-Colonel — The 
next rank to that of Colonel in the 


~«: 
Army. This officer commands the 
regiment in his own right, if senior, 
regimentally, of that rank ; and npon 
him devolves the care, responsibility, 
and discipline of the officers and sol- 
diers under his command. 
Life-Guards — The mounted 
body-guard of the Sovereign. In the 
British Army there are three corps, 
two termed Life-guards, and the third 
the Blucs. They never leave the 
country except on great emergency. 
These regiments were present at the 
battle of Waterloo, and greatly distin- 
guished themselves, 
Life-preserving Appara- 
tus— Vide Manby’s Shot. 
Life-time—As applied tocannon, 
is the length of time or the number 


“of rounds a piece of ordnance will 


stand before it becomes unservice- 
able. This is estimated in smooth- 
bore ordnance at from one thousand 
to twelve hundred rounds with ser- 
vice charge and one shot. Experience, 
however, has shown that it is not so 
much the number of rounds fired which 
destroys a gun, as the high clevation 
given to it to obtain extensive range, 
Guns fired horizontally, or at no great- 
er elevation than 5° or 6°, do not ex- 
perience the great strain that a gun fired 
at 30° would, and the reason is obvi- 
ous, as guns fired at a low elevation re- 
coil in proportion to the relative weight 
and friction of the projectile, where- 
as when elevated to 30°, the gan can- 
not recoil, the force therefore is exert- 
ed downwards, and the gun impinges 
on its support, which is comparatively 
immovable ; thus the force which dis- 
placed the gun in the first instance, 
is now exerted on the sides of the gun. 
‘The initial velocity is also increased 
with the angle of projection, which 
causes the shot to press more upon the 
charge and thus to increase the resist- 
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ance of the expansion of the gases. 
This increased resistance also adds to 
the strain upon the gun. The new 
bronze rifled gun for India has stood 
upwards of 2,500 rounds. 

Light Balis—Are thrown from 
mortars at night, to discover the opera- 
‘tions of an enemy. They continue 
alight from 10 to 20 minutes. Light 
balls are of four different natures, viz., 
10 inch, 8 inch, 53 inch, and 42 inch. 
Their form is oblong. The skeletons 
are made of wrought iron, and are 
coated with canvas called “ Osnaburg,” 
which ig 24 inches wide. 

The proportions of composition are 


as follows : lbs.-0z, drs, 
Saltpetre, ground 4, 6 4 0 
Sulphuy, ground =. 2 8 OO 


Rosin, pounded wo 1 14 0 

Linseed oil, boiled ... 0 7 8 

Light Gavalry—As their name 
implies, are a body of men who from 
their light equipments and active 
horses are especially adapted for mak- 
ing long marches, performing ontpost 
duties, skirmishing, &c. Such are 
the Uhlans of the Prussian Army. 
Tn the British Service the Light Cavalry 
consist of the Hussar and Lancer 
regiments. 


Lightning Conductor—Vide 
Copper Rod. 

Lignum-Vite—A wood which 
grows in the West Indies and South 
America. It is very hard and heavy, 
indeed one of the heaviest of woods. 
Lignum-vite is mach used in ma- 
chinery, and for a variety of works 
requiring hardness and strength. »This 
wood contains a large quantity of gum 
guaiacum, 


Ximb—The graduated arc of & 
surveying instrument. 

Limber—A carriage mounted on 
two wheels of the same height as the 
gun carriage, and to which the horses 
are attached. A light field limber con- 
sists of a frame-work of wood, which 
is composed of three futchels, an iron 
axle-tree, axle-tree bed, foot and plat- 
form boards, shafts and a splinter bar. 
Two ammunition boxes are placed on 
the framing over the axle-tree bed. At 
the back of the limber is an iron hook 
or pintle to which the trail of the gun 
carriage is attached, forming for the 
purpose of transport or mancuvring 
a four-whecled carriage. 7 


Limber-Up-—An order given to 
the gun detachment of a battery after ~ 


Light Infantry — Were for- | fiting to attach the limber to the’ gun 


merly a body of active and strong 
men selected from the aggregate of 
regiments in the service, and inade up 
of promising recruits. They ave now, 
as far as any distinctive characteristic 
in uniform is concerned, abolished ; but 
the light infantry regiments still borne 
onthe Army List, and whose appella- 
tion is purely honorary, can be distin- 
guished by their equipment, from their 
having bugles instead of drums, and 
wearing a green plume in the shako 
instead of a ball tuft; further, they bear 
the bugle on the forage cap and knap- 
sack. 





carriage, preparatory to advancing or 
retreating. 

Lime—(C20) or Oxid’ of Cal- 
cium. This very useful substance is 
prepared by the decomposition of car- 
bonate of lime by heat. The opera- 
tion is carried out on a very large scale 
in kilns or furnaces. Anhydrous lime, 
or “ quick lime,” isa soft, white, amor- 
phous solid. When exposed to air, it 
soon absorbs water, the lumps crumb- 
ling to a bulky powder, which is hy- 
drate of lime, or ‘‘slaked lime.” Lime 
is one of the most infusible bodies . 
which we possess, it resists the highest 
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heat of our furnaces. The uses. of 
quick and slaked lime will be found on 
reference to Abel and Bloxam’s Hand 
Book of Chemistry; Lime is occasion- 
ally found in saltpetre. It can be de- 
tected by oxalate of ammonia. 

Limit, Founder’s—The limi- 
tation of ftror for guns, shot, &c., 
allowed to the founder. 

Line—In military affairs, a term 
given to the regular and numbered 
troops to distinguish them from the 
auxiliary troops of the British Army, 
such as the militia, volunteer, and 
yeomanry corps, The Life Guards, 
Foot Guards, and Dragoon Guards 
are not numbered amongst the regi- 
ments coming under the designation’ 
of the Line. 

Dine — According to the drill- 
book, a battalion is said to be in line 
when its companies are deployed on i 
the same alignment to their full ex- 
tent, i. ¢., in two ranks. Columns are 
said to he in line*when their fronts 
are on the same alignments. 

Zine, Cotton—Used for tent 
ropes and slow match: 

Line, Hambro’ — A kind of 
whipcord, and used for the same pur- 
pose as log line, 

Zine, Log — Used for lashing 
to gun aprons, sponge and muzzle 
capa, &c. There is also a log line 
made in India which is used for chok- 
ing rockets, for handles for case shot, 
&eo, ‘ 

Line, Seizing — Used on the 
march for lashing any spare articles ; 
it shoald be well rubbed with tar and 
grease, being much exposed to the 
weather. It is miade up in skeins 
about 29 feet long and one inch in 
circumference. 

ine of Fire—In gunnery, is the 
production of the axis of the gun di- 
rected upon 2 point which is at a verti- 





cal distance above the. Object to be 
struck, corresponding to the time of 
flight required for the range, and at 
the end of which time the shot will be 
brought to the object by the force of 
gravity. 

Line of Least Resistance - 
—In blasting or mining, is a line 
drawn from the centre of the charge 
to the nearest surface of the ground, 

Line of Metal—In gunnery, 
the visual line connecting the front 
and back sight when the latter is at 
its lowest point, i. e., connecting the 
notch on the tangent sight with the 
notch on the swell of the muzzle, or 
dispart sight, when the trunnions are 
perfectly horizontal. 

Line of Metal Elevation— - 
Tn gnimory, is the elevation due to the 
conical form of a gun, when the gun 
is laid on an object by the line of 
metal (there being no dispart patch). 
In thus elevating the piece, the pro- 
longation of the axis will pass over 
the object aimed at. - 

Line of Operations —With 
reference to the movements of an 
army, is the line by which it advances 
from its base into the theatre of war, 

Line of Sight—In gunnery, is 
the line drawn from the top of the 
tangent scale (at any clevation), and 
muzzle sight, to the object; when these 
three are brought into the same line, 
it is called the “ line of sight,” 

Maines—A connected series of field 
works, whether continuous or at inter- 
vals. 

Lining—In artillery, is the pro- 


cess pursued, after the proving of rifled 
gans, to enable the manufacturer 
to adjust ihe sights and elevating 
plates. 

Link—The connecting part of a 
chain, To measure the length of 
links, the inside dimensions are taken, ~ 
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as they alowe contribute to the length 
of a chain, 

Linseed—The seed of the flax 
plant. In India, it is principally used 
in the manufacture of linseed oil ; the 
oil is contained in the kernel of the 
seeds (Linum usitatissimum) and may 
pe either cold drawn, or, as is usual, 
obtained after fhe seeds ‘have been 
subjected to a heat of 200°. It is 
one of the cheapest fixed oils and 
is used in the manufacture of paints, 
varnishes, and printing inks; it is what 
is termed a drying oil. In arsenals, 
both English and Indian, linseed oil is 
made use of in its nriboiled state, if 
fresh, and it will be found superior to 
any other oil, When quite fresh it 
answers yery well in making paints, 
but if not, it requires to be boiled 
before being used ; a quantity of 
litharge, pounded and wrapped ina 
piece of muslin, being boiled in it as a 
dryer. 

Linstock — Used in a standing 
battery to hold the slow match. it is 
made of wood, the lower end pointed 
and shod with iron, the upper end, for 
holding the slow match, being also 
made of iron, Since the introduction 

, of friction tubes it’ can scarcely be- 
“"yequired. 

Zip Strap — A small strap with 
a buckle, passing from one cheek of the 
bit through a ring in the centre of the 
curb chain to the other cheek, for the 
purpose of preventing the horse from 
gfeizing the eheek of the bit in his 
mouth. 

Listening Gallery — Vide 
Gallery. 

Litharge — Vitrified lead. It 
js mixed with paint which has been 
manufactured with boiled oil, and is 
used as a dryer. 

Litmus—A violet blue dye, pre- 
pared chiefly in Holland from a lichen 


which grows in the Canary and Cape-de- 
Verde Islands. It is met with in amall 
cubical cakes of a dusky blue colour, 
light and easily pulverised. It is ased 
as a chemical test of acidity, being red- 
dened by acids, while the blueis restored 
by alkalies ; for this purpose it is enti- 
ployed either in the form of a tincture 
or of unsized paper coloured jgieh it. 
A more convenient and perh: more 
generally useful blue test paper is pre- 
pared from the red cabbage. When 
this is sliced and boiled in water, a 
blue solution is procured, On this 
being concentrated by evaporation, " it 
may be used in the same manner as 
litmus for dyeing paper, The colour 
of such paper is rendered red by acids, 
and green by alkalies, while itis en- 
tirely unaffected by the nettral salts. 






dle bed on which wounded officers or 
soldiers are carried off the field of 

_ battle. The doolie in India performs 
this service. . : 

Live Shells — Shells loaded 
with their bursting charge ready for 
service. 

Lixiviation—A term used in the 


}-vegetable matters, Soluble consti- 
tuents may be conveniently ‘removed 
from porous bodies by lixiviation, for 
instance, washing earths, &c., contain- 
ing nitre. 

Load — In gunnery, to “set 
home” the charge and projectile: in 
agun. Loading is effected either at 
the muzzle or breech, according’ to 
the nature of the ordnance used. 
Most of the Armstrong’ guns are 
pbreech-loaders, In muzzle-loading 
guns, the first operation before loading 
is to sponge out the piece; this 
being accomplished, the cartridge is 
inserted and rammed home, the shot or 
shell then follows, and care must be 
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Litter—A sortof stretcher orhur- * 
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taken that the shot is well rammed 
home, as any space left between the 
cartridge and the shot would render the 
gun liable to burst ; it is of the utmost 
importance that this should be attended 
to; the gun being loaded is then 
primed with a friction tube and ready 
for action. In the Armstrong breech- 
loading guns, a lubricator is used, which 
cleans the gun out after every round, 
thereby doing away with the neces- 
sity of sponging, except occasionally. 
In loading heavy M. L. rifled guns, 
special apparatus is used for lifting 
the projectile into the mouth of the 
gun, 

Loaders—Aro used with siege 
howitzers to steady the shell in its 
passage down the bore. The fixed iron 
band which crosses the hollow hepi- 
sphere of the loader has a hole in it 
which embraces the fuze, and which on 
reaching the bottom of the bore can be 
easily disengaged. 

Loadstone—A combination of 
the protoxide and peroxide of iron. 
This term is applied to the magnetic 
iron ore, “or natural magnet, from an 
early observation of its most useful 
directive property by various nations, 
It is derived from the Icelandic word 
liederstein, or the leading stone; from 
the Saxon ledan, to lead, whence the 
English name load or loadstone. 

Goam—aA native clay mixed with 
quartz, sand, and iron-ochre, and some- 
times with carbonate of lime. 

Lock—In draught, this term is 
applied when putting on the drag or 
locking chain.to a wheel. 

Lock, Gun—dAs attached to na- 
val guns, was introduced into the Bri- 
tish Naval Service as carly as 1778. It 
appears that they were then flint locks, 
and continued in use until 1818, when 
the double flinted locks invented by 
Sir H. Douglas were ordered for gene- 


.Fal use in the Navy. These were recom- 

mended by that officer also for land 
guns, whether field, siege, or garrison, 
and the recommendation was strongly 
backed by the late Sir A. Dickson, of 
the Royal Artillery, Subsequently, 
the discovery of the percussion prin- 
ciple having been made, percussion 
locks and tubes were introduced ; but 
since the introduction into the Navy 
of Col. Boxer’s friction tube, made 
with a quill, the percussion lock has 
been superseded. 

Locking Angle—The turning 
angle of carriages, or the angle formed 
between the gun carriage and limber, 
when the wheel of the latter comes in 
contact with the locking plate on the 
trail. 

Locking Chain—The chain at- 
tached to a gun carriage to retard its 
progress in steep descents. It is fast- 
ened underneath the carriage. 

Locking Plate —Is fixed to 
both sides of the trail of a field car- 
riage, about two-thirds the distance 
between the cheeks and the end of the 
trail, and is so placed, that when the 
carriage is turned round at a very acute 
angle, the wheel, though it comes in 
contact with that portion of the trail, 
can do itno injury, as the plate acts 
as a fender. 

Lodgment — In gunnery, the 
hollow or cavity in the under part of 
the bore, where the shot rests when 
rammed home; formed, in smooth-bored 
ordnance, after much firing, from the 
elastic force of the powder acting upon 
the upper surface of the projectile, and 
forcing it down, so as to occasion an 
elliptical indentation. 

Lodgment—in fortification, an 
intrenchment hastily thrown up on a 
captured breach or outwork, in order 
to maintain the position against recap- 
ture, 
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ZLogarithm—tThe logarithm of » 
aumber is the power or exponent of 
any other number, called the base, to 
which the latter must be raised to 
equal that number. For instance, 10 
being the base, the logarithm of 100 
is 2 (102), of 1000 (103), &e. 

Log Line—Small cord. 

Longe — The training ground for 
the instruction of a young horse, to 
render him quiet and tractable, as well 
as supple ; to give him free and proper 
use of his limbs, to form his paces, 
and to prepare him in all respects for 
tho Cavalry Service. 

Dongitude—Signifies with refer- 
ence to the earth, its extent from East 
to West, in contradistinction to its lati- 
tude, or extent from one pole to 
another. The longitude of a place is 
its distance from some given point 
called the meridian, which is reckon- 
ed either East or West. The English 
reckon from the meridian of Green- 
wich. The longitude of .a heavenly 
body is the are of the ecliptic intercept- 
ed between the first points of Aries 
and the circle of latitude passing 
through the body. It is measured from 
West to East, entirely round the circle, 

Loophole— Vide Holes. 


oot—The Indian term for plun- 


der, or pillage. 

ow Pressure — In a steam 
engine, is when the steam is drawn 
off into a condenser. The term is 
applied to a condensing engine. 

Lubrication — Tho oiling or 
anointing with grease or fatty sub- 
stance, surfaces which come in con- 
tact with each other. For the compo- 
sition used in the lubrication of axle 
arms vide Grease. 

Lubricator, Boxer’s — Con- 
sists of a disc of milled board, a thick 
felt ring, and an air-tight vessel of very 
thin copper filled with equal propor- 





tious of tallow and oil, Bees’ wax is 
used as a Jubricator for rifled small- 
arm ammunition, each cartridge being 
dipped in melted bees’ wax raised to 
a temperature of 210° Faht. 

Lubricators are used with Armstrong 
guns to cleanse the bore and save the 
trouble and delay of sponging the gan 
after each round. 

Lug—The ear or loop of a shell. 

Lunette—A work larger than a 
redan, with two faces and two flanks, 
It is much used in field fortification, 
and is sometimes placed on the capitals 
of the works in a permanent, fortifica- 
tion, in advance of the glacis, to cover 
some ground -which it is desirable to 
occupy. 

ute — Chemists’ clay or loam ; 
itgs used in closing a retort placed in a 
receiver for the purpose of excluding 
the air. There is also a mixture 
termed “lute composition” nsed for 
keeping the bungs of powder cases air- 
tight : it is composed of tallow and 
bees’ wax. 


Machicoulis Gallery — Is 
one of the means resorted to in the 
defence of buildings. It is construct- 
ed over the entrance to a house or en- 
closure, or over posts where an open-~ 
ing is liable to be- effected, the floor 
being perforated to enable the defend- 
ers to fire downwards. A balcony 
may be converted into a Machicoulis 
Gallery by making the front and sides 
bullet-proof, and forming openings in 
the floor, so as to enable @ perpendi- 
cular musketry fire to be directed upon 
the enemy below. 

Machine—In a general sense, is 
any thing that is used to augment or 
to regulate moving forces or powers. 
‘The term is generally restricted to a 
certain class of agents which seem to 
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ita diameter, and its weight about 
half that of a solid shot of similar 
diameter. This nature of shell is filled 
with bullets, and the bursting charge 
poured among them, which is ignited 
by a fuze, the bullets proceeding on their 
course with the same velocity which 
the shell had on bursting. The object 
in using shrapnel shell is to‘give the 
projectile at long distances the power 
and efficacy of case shot; it is most 
effective when used against masses of 
troops, and the fuze should beso adjust- 
ed as to cause the shell to burst 50 yards 
short of the object fired at. This pat~ 
tern shell is now obsolete, having been 
superseded by Col. Boxer’s Diaphragm 
Shell, which is only used with smooth- 
bored ordnance. 

Shellac— Vide Lac. 

Shelling —Assault of a place by 
means of shells; bombarding. 

Shelter Trenches— As stated 
in the Instruction in Military Engineer- 
ing, 1870, the increased power of the 
improved rifled arms of the present day 
renders it more than ever necessary that 
cover should be provided for troops in 
action, -This can be best obtained 
where natural cover is not at hand, 
by means of small trenches called shel- 
ter trenches, 

As explained in the above-quoted 
work, “it is essential that there should 
be ready means of getting in and out 
of these trenches both to the front 
and the rear; it‘is also desirable that 
they should not offer any great impedi- 
ment to a forward movement, and that 
troops should be able to march straight 
over them when necessary. At every 
100 yards or so, to enable guns, cavalry, 
&c., to pass, slight ramps should be 
formed, or intervals left in the trenches, 
which may at these places be made to 
overlap. 

“The most rap&i way for infantry 


+ to obtain cover, is by the excavation 
of a trench 2 feet wide and 13 feet 
deep ; the earth is thrown to the front, 
so as to form a parapet 1} fect high, 
the interior slope being built up as 
steep as possible with sods, clods, &c. 
Such a trench can be executed by men 
with their accoutrements on, and dis- 
tributed at from 4 to 6 feet intervals 
in from 10 to 20 minutes.” 

Shield —Defensive armour of very 
ancient date, and worn even at the 
present day amongst nations where 
civilization has not made much pro- 





gtess. Shields have been made of 
wood, iron, and basket work, aud were 
carried on the left arm in defence, 
while the right arm wielded the sword 
or spear. 

The term “ shield ” is also given to 
those massive structures of iron which 
are used as an outer casing to the 
granite or brick walls of masonry of 
a fortification, or as covers to em- 
brasures. Shields of all dimensions, 
representing the sides of plated armour 
ships, have been set up from time to 
time at Shoeburyness, for the purpose 
of testing their resistance to rifled pro- 
jectiles. 

Shoes, Powder—Are made of 
leather, unblackened, and sewn to- 
gether. They are of larger dimensions 
than the usual shoes. They are used in 
all mill-houses where the manufacture 
of powder is carried on, and no one is 
allowed to enter a powder-honse with- 
out first slipping them on, 

Shot—An iron sphere cast cither 
solid or hollow. There are several pro- 
jectiles designated shot,—viz., round 
(solid and holiow), case or canister, 
grape, bar, and chain shot; the two 
latter are now obsolete. Since the in- 
troduction of rifled artillery, elongated 
shot have been introduced and are used 
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guns ; with the former, Armstrong’s 
solid shot ; and with the latter, Palli- 
ser’s shot of 12, 10, 9, 8, and 7-inch 
calibres, 

Shot, Case— Vide Canister. 

Shot, Chilled—Shot formed by 
pouring liquid grey cast-iron into a 
cold metallic mould, so as to canse the 
most sudden cooling possible. By this 
process, which has been introduced by 
Major Palliser, the surface of the shot 
is rendered extremely hard, and ca- 
pable of penetrating iron-pluted ships. 
It has been found only necessary to 
chill the head of the shot, and to let 
the body be cast in sand, (Vide Moulds 
for casting Shot or Shell.) 

Shot-garlands—aAre used to 
retain shot placed on defences : they are 
made either of iron or wood, Hitherto 
garlands have been made of cast-iron 
and of a square pattern, but they 
are to be used up and replaced by 
wrought-iron of a rectangular form. 
They preserve the shot from deteriora- 
tion, and it is usual to place a tier of 
unserviccable shot under the service- 
able pile, 

Shot-gauge— Vide Gauge.. 

Shot, Grape— Vide Grape. 


Shot,. Hollow — Were iniro-. 


duced into the Naval Service with the 
8 and 10-inch shell guns before iron- 
plated ships were built, with the view 
of enabling ships to carry a compara- 
tively light gun with projectiles of 
larger diameter and less charge of 
powder than are required for solid shot. 
In long ranges the hollow shot is un- 
doubtedly inferior to solid shot, and it 
is only-in short ranges, when the hollow 
shot can penetrate a wooden ship’s side, 
that the magnitude of the fracture, as 
well as its splintering and shattering 
effects, will be greater than those pro- 
duced by the solid shot. In long 
ranges the hollow shot is very liable to 


lateral deviations, as might be expected 
from its lightness, the deviations tak- 
ing place principally near the further 
extremity of the trajectory. 

Shunt Gun—A muzzle-loading 
rifled cannon, introduced by Sir W. 
Armstrong, on what he terms the shunt 
principle. In the shunt gun, the pro- 
jectile is introduced into the piece on 
ribs or buttons, but with this pecu- 
liarity, that the projectile enters by one 
set of grooves and comes out by another 
set. Or,asexplained by Lient.-Colonel 
Owen, “when the shunt gun is loaded, 
each stud presses against the (loading) 
side of a groove, and runs easily home, 
being shunted on its way down into the 
natrow portion of the groove ; but on 
coming out again, it presses against 
the (driving) side, and near the muzzle 
rises up the incline into the shallow 
part, or on the high level, and so is 
slightly compressed ; the projectile 
therefore leaves the bore fitting tight- 
ly, and with its axis stable.” 

Sickleghar—An Indian term. 
A native of India employed in arsenals 
for cleaning metal work. 

Siege—A regular organized attack 
on a fortified position, by means chief- 
ly of artillery. 

The term comes from the French 
siege, which signifies a seat, chair, &c, 
Hence to “ sit down before a place” sig- 
nifies, in a military sense, to choose a 
position from which you may com- 
mence the necessary operations to at- 
tack and get possession of it. 

Siege Artillery — Before the 
introduction of rifled guns, siege 
artillery consisted of the 24-Pr. gun of 
50 ewt., the 10 and 8-inch howitzer, the 
10 and 8-inch iron mortar, and the 5} 
and 43-inch brass mortar. It now 
consists of the following, with the pro- 
portions shown for what is termed a 
Siege Train, viz.: 
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naturalised in some parts of ‘India, 
where it belongs to another genus, 
andis decidedly inferior to the real 
mahogany. This last, however, has 


been grown in the Botanical Gardens, | 


Caleutta, and pronounced very favor- 
ably upon, showing that the true 
variety may be grown in the East 
Indies. It is found in some of the 
Tenasserim gardens, where it appears 
to flourish. Professor Royle in his 
Productive Resources of India, states, 
“ the tree is now common in Northern 
as well as Southern India,” 
Mail—Primarily denotes the holes 
or meshes inanet. It likewise signi- 
fies a round iron ring ; hence ‘coat of 
mail, a coat of armour or stecl net- 
work, anciently worn for defence. 
Major—An officer next in rank to 
a Lieutenant-Colonel. The duties of 
# major depend upon the uature of the 
service on which he is employed, Be- 
ing a field officer, he is allowed, with 
an Infantry Regiment, to be mounted 
at all parades and in action, In 
the Artillery and Engineer Branch of 
the service, as well as in the Marines, 
there isno such regimental rank. It 
appears that this class of field officer 
did not exist until the 17th century. 
Male Screw — Vide Female 
Screw. 
- Malingerer — One who feigns 
illness to avoid his work. 
- Malleatle — Flexible, ductile, 
forgeable,. In metallurgy, capable of 
being spread out by heating or by 
rolling, or under the blows of a ham- 
mer, In speaking of iron, it is the 
term applied to wrought iron. 


Mallenders—A scurfy cruption | 


which sometimes appears at the back 


of the knee of a horse, which, if neg- 5 


lected, will degenerate into a trouble- 
some sore ending in a discharge: 
is brought on generally by careless- 


It, 








s 
ness and neglect on the part of the 


stable attendant. For the relief of 
this disease, it is necessary to pay 
scrupulous attention to cleanliness, 
giving the animal tonic alterative 
drinks, as follows-- 


Liquor arsenicalis 1 oz 
Tincture of the muriate 

of iron vee 1d oz. 
Porter or stout 1 quart. 
Mix and give one pint night and 


morning, at the same time apply the 
following : 





Animal glycerine 1 oz 
Mercurial ointment 2 drs, 
Powdered camphor we. 2 drs, 
Spermaceti 1 oz 
thrice daily, after thoroughly incor- 


porating the ingredients, If the scurf 
has degenerated into a sore, treat after 
the manner for cracked heels, (May- 
hew.} 

Mallet—A wooden hammer. It 
is used for a variety of purposes in the 
Artillery Service, such as driving pick- 
ets, tent pins, &c., driving rocket, 
portfire, and fuze composition, also for 
setting fuzes in the larger natures of 
shells, Mallets vary in size and shape, 
and are made in India of babool, or 
soondry wood. Mallets are also very 
generally used by mechanics, such as 
joiners and carpenters, Coopers tin- 
men, &c. 

Mallet’s Mortar—A monster 
mortar manufactured by Mr. Mallet, 
consisting at the lower end of a solid 
cast-iron breech, abutting on which is 
a series of wrought-iron hoops, follow- 
ing cach other in succession up to the 
muzzle ; these are inserted into each 
other by rebates, and are firmly secured 
by six iron staves, at cqual intervals 
about its surface, extending longitudi- 
nally the whole length of the mortar, 
The total weight-of the mortar is 
50 tons 134 cwts.; the diameter of the 
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shell 3 feet, and its weight, when 2 
filled, 26} cwt. From the result of 
the experiments which have been 
made with this mortar, it appears that 
there is a tendency to separation be- 
tween the trunnions and the cascable, 
and consequently there is reason 
to think that it can never be employed 
on service. 

Mamootie—An Indian term for 
a kind of large-sized hoe, which is used 
by the natives of India for digging, | 
clearing obstructions on the roads, &c, 
A certain number are carried with siege | 
trains, A 

Man — This term is commonly 
used in artillery to signify the arming | 
of a battery with men, ready for ac- 
tion. 

Wanacle—An iron hand-cuff for j 
confining the hands of prisoners. Ma: 
nacles are fastened by a lock made in ' 





the iron work of the hand-cuff. 

Manage or Manege—Rid- 
ing school ; training ; ‘instruction in 
horsemanship. 

Manby’s Life-saving Ap- 
Paratus—Consists of a shot with a 
line attached, which is fired from a 5h 
inch mortar. ‘The line is made of plait- 


ed hide thong. It is used in case of |. 


shipwrecks, Besides the above appa- 
ratus, Colonel Boxer’s life-saving rock- 
ets have been introduced into the ser- 
vice. 

Mandrell — The spindle which 
carries the centre chuck of a lathe, and : 
communicates motion to the metal to 
be tarned ; in small lathes, it is driven Hi 
by a pulley. Tye | 

Mange — An infectious disease ; 
which attacks horses when neglected. | 
It is brought on from want of groom- 
ing, irregular hours in feeding, coarse 








diet, and a filthy stable. It is of the 
first importance, therefore, to be par- 
ticular in the cleaning of the horse’s 


skin, which, if neglected, generates in 
ita small insect, upon the presence of 
which mange depends, Horses are more 
subject to it in the winter, after put- 
ting on their winter coats. The cure 
for itis as follows: 

4 parts of ghi. 

1 part mercurial ointment. 

1 part hellebore. 

Have the horse shaved, apply the 
above, aud let it remain on three days; 
the horse must then be washed with 
soap until it gets in a lather: he must 
then be trotted about till he sweats, 
Let him remain for three days, and 


| then apply the ointment a second 


time, and after three days he is to be 
washed again in the manner above de- 
tailed ; the insects then should all have 
been killed. 

Manifesto—A public declara- 
tion by a power or state, contuining its 
reasons for entering into a war. This 
custom dates back to a very early pe- 


| riod, but the formality of a manifesto 


has been considerably relaxed in mod- 
ern times. 

Manouvres — In a military 
sense, the movement and evolution of 
troops, or in other words, the handling 
of.a body of men on the drill ground ‘ 
or before the enemy. For information: 
on the subject of the mancuvres of 
troops, vide Colonel Macdongall’s 
Theory of War; also a very interesting 
lecture delivered at the Royal United 


| Service Institution in March 1870 by 


Colonel Shute, “On the military-max- 
ims suggested or exemplified by the 
last autumn manoeuvres of continen- 
tal armies.” ae 
Mantlet—A movable shield of 
metal, used as a protection against the 
fire of small-arms. It is supported on 
two wheels, and serves to protect the 
working parties ai a siege, or gunners 
at an embrasure. Mantlets are no 


MAR 


193 : MAR 





longer used by sappers, having been 
superseded by gabions, 

On‘referring to the proceedings of 
the Royal Artillery Institution Papers, 
vol, 3, it will bo observed that, with- 
in the last few years, a varicty of 
mantlets have been proposed of rope, 
iron, and stecl, but none appear to be 
approved of, either on account of their 
weight, ov in the case of thin iron 
plates, from their not being adapted 
for closing the embrasures of guns 
liable to be attacked directly or replied 
to by artillery. The value and effi- 
ciency of rope mantlets, which were 
used in the Crimea, are considered un- 
deniable ; their cumbrousness appears 
to be the only obstacle to their more 
frequent use. 

March—The motion of a body of 
troops from one place to another, either 
ona campaign or in the usual rclicf 
from. station to station, The average 
march in India is from 10 to 15 miles 
a day. Troops generally sct out on 
the march, during peace time, about 
8 or 4 o’clock in the morning ; later, 
in the winter, if marching in the North- 
West of India, At sunrise the troops 
halt for half an hour, during which 
time coffee is served out to the men, 
. the cooks going on the night before 
to a suitable spot about half way to 
prepare it. For the order 
in the march of troops, vide Field Ex- 
ercises aud Evolutions of Infantry, 
1870, 

The following rules taken from 
Colonel Huyshe's Instructions* on 
the management of 2 troop of Horse 
Artillery preparatory to the day’s 
march, or while on the march in India, 
will be f6und to contain much useful 
information : 








* These instructions were in force in 
the late Bengal Artillery. 





me PREPARATORY TO THE Marc. 

1. “The saddlery and harness to 
be put into complete serviceable con+ 
dition ; tbe carefully examined at a 
parade for that parpose; to be aceu> 
rately adapted and fitted at two suc= 
cessive parades ; and the horses to’ be 
put fo, and regularly teamed, at two 
more. 

2. “The arms and accoutrements to 
be put in perfect order and inspected 
at a parade for that purpose. The 
men’s marching kits to be thoroughly 
examined and put in good and ser- 
viceable condition. A pint soda water 
bottle, covered with leather, is allowed ¢ 
to each man. 

3. “The ordnance, carriages, ammu- 
nition, and stores to be carefally ine 
spected by officers and non-commission- 
ed officers in charge of sub-divisions. ~ 

4. “The ammunition to bestowed in 
the boxes by the men of cach sub-divi- 
sion, and again returned to the maga- 
zine until the troop is ordered to parade 
in marching order. a 

5. Camp equipage to be pitched - 
and inspected; an ample proportion of” 
mallets, pins, &c., to be ready. : 

6. “Camp colors to be put in 
order ; camp and horse lines laid down 
and examined, and camp pitched agree- 
ably to the plan laid down; a copy of 
which the camp color-man should fur.’ 
nish himself with. 

7. “The usual reports and requisi- ~ 
tions, agreeably to existing orders, to 
be made for guards, supplies, boats, 
&c. In a requisition for boats, always 
state the number of horses and car-* 
riages, and require platform boats with 
bamboo rails for the horses, The 
number will depend on the breadth of 
the river to be crossed, the rapidity of 
its current, &c. On ordinary occasions 
from 15 to 20 horse boats will suffice. 

8. “Shoe up all your horses, and 
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woes 
have two sets of shoes and nails “in 
hand; these should be completed at 
every opportunity. Have enough nails 
for one set of shoes in ‘addition, to 
replace such as may be thrown and 
Teeovercd, 

9, “Indent for horse medicines and 


instruments, if no veterinary surgeon is ; 


present with the troop;—a cainel anda 
pair of camel trunks will be allowed 
for the conveyance of the instruments. 
A supply of black pepper will be 
found useful for the horses in wet 
or cold weather. 

10. * Provide x well-buckct, and a 
rope and pulley for drawing water 
from wells; also hides for steeping 
gram in, 

11, “Having every article of horse 
and stable gear complete for your com- 
plement of horses, and in perfect or- 
der, take in addition, spare, about 3th 
of your complement of head-stalls, eye- 
fringes, hecl-loops, and pannels for 
saddles ; 3 of brushes (if on a cam- 
paign, two for cach horse at least); 
1-16th blankets (double), body-rollers, 
gram-bags, head and heel-ropes, cur- 
ry combs, and a few sets of spare 
clothing. - 

12, “Take alsoa good supply of 
buffalo and bullock hides, sheepskins, 
numdah, serge, and wool for the re- 
pair of saddles, collars, &c.; twine, 
thread, wax, cotton, gudjec, steel, iron, 
charcoal, and half-wroughts. The 
proportion of the foregoing must be 
determined by the state of the harness 
and other equipments, the nature of 
the march or service, but a liberal quan- 
tity should be taken, so as to eusure 
against the chance of disappointment, 
and the stock should be kept up as 
opportunity occurs. Tar and grease 
boxes to be filled, and a supply of un- 
mixed tar provided. 

13, “ Examine the bullocks for the 








store and othcr carts; — pack the 
carts; —~ the quarter-master’s cart 
should be reserved for spare “arms, 
troop books, arms of sick men, &c. 

14. “ Public arid private carriage to 
be indented for. The bullocks for the 
extra carts should be of the best 
description, and are to be minutely 
examined. 

15.“ Get camels for the conveyance 
of one day’s grass, and provide six 
grass nets, 

16. “ If yon have not a machine for 
twisting rope, get one made, and lay 
in a supply of sura, to make rope of — 
also a supply of moomoghun (in stout 
earthen jars), for the harness and sad- 
dlery. 

17, “When all preparatory ar- 
rangements are effected, parade the 
troop in marching order, spare horses 
harnessed, and teamed with their re- 
spective carriages. ‘Che horses are to 
be allotted according to their capabili- 
ties; —fov marching it may be necessary 
to break up teams arranged with refer- 
ence to color. Subalterns should 
minutely: examine the teams of the 
respective divisions. Parade the syces 
and grass-cutters, and select such as 





| ste unfit, for the march, to be left be- , 
A cotton leading-rope. to. be _ 
supplied for each horse, attached to 


hind. 


the head-stall and saddle ring. 

18. ©The troop being thus prepar- 
ed for the march, must, if time allows, 
be marched a few miles every morning, 
for a week or ten days, in order to 
make the horses feel their collara well, 
with the full draught of loaded car- 
riages ; this is very essential, and if 
neglected, collar galls will bg the sure 
result ; the order of march should be 
practised on these occasions, that all 
may readily find their places when 
marching before daylight. 

19, “Cirenmstunces will occasion- 
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ally cause a change, and on service each 
day will often require a specific arrange- 
ment, but regarding a troop of horse 
artillery as a distinct body, the follow- 
ing may he considered the best ar- 
rangement for the order of march : 

“ Orper or Marcu, 

1. “An advance party—and a Rear 
“Guard (from the Quarter Guard com- 
ing off duty) of such strength as the 
complement of the troop admits of. 

2. “At least two monnted men (one 
~ of them a trnmpeter, or a half-pay 
trumpeter), with a party of syces and 
bildars (if all have not been sent on 
over-night to the new ground), should 
form the advance party and precede 
the troop from 200 to 250 yards, to re- 
move obstacles, and ascertain the road, 
A guide should he attached to this 
party. In cuse of any obstacle present- 
ing itself, not removable in time, 
notice is to be sent back to the head 
of the column. It may sometinics, in 
narrow defiles, be necessury for the 
trumpeter to sound the Halt, but this 
is only to be done when time docs not 
admit of any other mode of commu- 
nicating. é 

3... At 100 yards in advance of the 
troop, midway betweeh the head of the 


column and the advance party, there | 


should be another party of one or two 
mounted meu to keep up the commiuni- 
cation with the advance, and prevent 
any obstacles intervening (the spare 
men of the leading sub-division may 
be employed on this duty if you are 
short of men.) If the road branches, 
one of this party will halt till the head 
of the coltmn comés up, point out the 
proper road, and rejoin his party, 
‘They mitst keep sight of the advance 
party. 

4, “The advance party, which must 
always have an experienced and intelli- 
gent non-commissioned officcr, or an 








old and steady soldier on it, must ex- 
amine all fords, notice the breadth of 
the road or track, and particularly as- 
certain that the road taken is suited 
for the passage of- wheeled carriages, 
Guides are apt to take short ents, with- 
out reference to the difficulties attend- 
ing the march of artillery. 

5. “The order of march of the col- 
umn will be regulated by the nature of 
the country and the operations looked 
for, as also will the number of spare 
horses with each sub-division, 

6. “The Rear Guard should consist 
of the sergeant or other non-commis- 
sioned officer of the Quarter Guard, 
two or four mounted men; it follows 
in rear of the led horses, and brings 
up prisoners, and prevents all strag- 


gling, 1 
“On Tue Marcu, s) 
1. “The horses are on no account 
to be touched until the gun or warn- 
ing trumpet is heard, when they 
are to get their feed of gram, and 
have their legs rubbed while feeding, - 
heel-ropes taken off, and heel-pins.np., 
2. “When they have eaten their: 
gram, they should be stripped, their 
coats smoothed, manes and tails comb- 
ed, saddled, harnessed, and bridled, 





and in covered with, the clothing, 
ora blanket, according to the weather. 
[t is desirable that the horses should 





be yot ready by the syces under the 
superintendence of the stable orderly, 
as the men of the troop meanwhile 
strike and pack their tents and bag- 
gage, and dress themselves. : 
3. “ As soon as the horses are fed, 
the heel-ropes and pegs, gram-bags, 
eurry-combs, brushes, watering-bridles, 
and clothing (or blankets, whichever 
is not on the horses) are despatched 
forthwith. As ropes only are ordered 
to be used, two tatoos or mules for 
each sub-division will suffice for the 





MAR 


196 


MAR 





carriage of these articles, and if they 
are forwarded in due time, they will 
be on the new ground before the arrival 
of the troop. In an enemy’s country, 
it will probably be necessary for these 
articles to follow the troop, which they 
should do close up with the rear guard. 

4 “When the parade trumpet 
sounds, the head ropes and pegs will 
be disengaged, and must be taken on 
by the syccs, who move along with 
the troop. The horses are put to, and 
still remain covered with clothing or 
blanket till. the order is given to 
mount, when it is stripped off and 
taken charge of by the syce, who will 
thus have in charge the head-rope and 
pin, and the blanket or clothing, and 
with these articles he is required to 
ieep up with the troop, ready for any 
contingency that may call for his aid. 

5. “The syees will be thus disposed 
of. When the troop mounts, or is 
formed at the park, the syces of the 
advance party join it. Those be- 
longing to sick horses remain with 
their charge. Two syccs remain with 
each carriago, on the reverse flank, 
The remainiug syces keep together in 
a body, move with the led horses in 
rear of the troop, under charge of the 
stable orderly and jemadar syce, One 
jemadar syce shonld be with the 
advance party, and one with the sick 
horses and stable gear that precedes 
the troop. 

6. “Nosyce mast beallowed to touch 
the pegs or clothing of his horses until 
the order is given, the condition of the 
horse depending so materially on his 
being suffered to enjoy undisturbed 
repose. Great care is requisite to pre- 
vent fires in the horse lines, which 
wastes the grass, and endangers some- 
what the ammunition. All particular 
orders against fires, and for the security 
of camp, aud for arrangements and 


4 
ee 


precautions during the night, when 


“near an cnemy, should be given to the 





European sentries, whose control over 
the syces must on no account be inter- 
fered with. Such-orders should be ex- 
plained by the subaltern on stable duty 
to the jemadar syces, that perfect co- 
operation may be ensured. It should 
be understood asa general rule that 
from and after a certain fixed hour at 
night (9 or 4 pasi is late enough) un- 
til the gun or warning trumpet in the 
moruing, no baggage, animal, or per- 
sou of any description is permitted to 
enter or quit the camp, nor is any tent 
or horse-pin to be touched. Unless 
these orders avo fully explained and 
enforced, no regularity or quiet for 
men or cattle can be expected, 

7. “After the parade call has 
sounded in the morning, no carts are 
on any account to be allowed to leave 
camp until the troop has marched, in 
order that no obstruction may be ex» 
perienced at starting, 

8. “The men should not be permite 
ted to mount without the order being 
given by the senior officer, and before 
doing so, sufficient time should, in all 
practicable cases, be allowed for the 
due examination of the teams, their 
harnessing, putting to, &c. This 
should take place under the supervi- 
sion of the subaltern officers and their 
sergeants. After mounting, a slight 
pause should also be made to steady 
the horses, and to rectify any mistake 
or omission; each team must be suc- 
cessively moved off, all the horses 
working together, to ensure which the 
sergeants will order, No. —, Forward, 
March, when all the horses of the sub- 
division are pressed off together. By 
attending carefully to these points, de= 
lays and accidents, which occurring be- 
fore daylight on a march, or on ser 
vice, might be productive of so much 
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inconvenience, may readily be avoided. 
In heavy ground, where the united 
efforts of the tcam are so essentially 
reqnired, this caution becomes most 
important. 

9. “ Hurry must be avoided at all 
times,not only on ordinary occasions 
ofmoving off, bnt even where the 
emergency of service appears to press. 
A serious inconvenience may result 
from apparently a trifling omission 
for instance, forgetting to light 
the slow matches, when going into 
action. 

10. “It is a very desirable plan on 
ordinary marches, and on service when 
not in the immediate vicinity of an 


enemy, to adopt postilion driving,* 


and, particularly where the roads are 
not very good, to pnt an extra pair 
of horses into cach carriage ;—the 
number of men will always allow of 
this number being driven. The in- 
formation regarding the country and 
roads, .which of course the command- 
ing officer will have possessed him- 
self of, will enable him readily to pro- 
vide for any difficulties that might 
present themselves to inexperienced 
‘drivers, -but in fact horses become 
much quieter from being handled in 
pairs. If a very rapid stream is 
to be crossed, with diffienlt banks or 
ghauts, single driving could at ail 
times be resorted to, but such cases 
must be decided on by the command- 
ing officer according to the confidence 
he feels in the skilful driving of his 
men, 

11. “In genoralit is not desirable 
to change horses on the march. With 
double sets, working them on altcrnate 
days, affords the best relief to the 
horses, and is more convenient. A 





* Postilion driving is now the esta- 
Dlished system, 





portion of spare horses will always be 
at hand io replace any that may become 
lame or overtasked. 

12. “Haltevery 4 or 5 miles if prac- 
ticable, but it is not necessary to dis- 
mount the men on each of these 
occasions. One halt during the morn- 
ing’s march should be of some dura- 
tion (about 20 minutes), to enable the 
men to refresh themselves, The other 
halts being merely to breathe the 
horses, need not usually exceed a few 
minutes. No man should be allowed 
to’ dismount except when the troop ig 
halted, 

13. “Free working horses, if on the 
near side, may he shifted at these 
halts to the off. Such cattle should 
usually be worked on the off side, but 
not always, since it is desirable that 


all the horses should readily dyvaft in, 


any places The wheelers should be 
the most powerful and most ungovern- 
able horses in the troop, 

14. “Never allow any carriage or 
single horse to move faster than a 
walk, without an officer’s order, The 
leader of 2 column should so regulate 
the pace that all the horses can walk 
up to it. To ensure this, the gums 
should lead alternately, forming 
colin of ronte, by which means each 
team will Jead in its turn, and the 
rate of each be ascertained, 

15. “In case of any gun or wagon. 
falling to the rear by any accident 
(beyond the mere giving of 9 hook, 
strap, or other trifling cause instantly 
remedied), word is to be passed on to 
the head of the column, Vo.—gun in the 
rear,or as the case may be, andina 
similar way its rejoining the column is to 
be annonneed. This is an essential pre- 
caution on service, and particularly 
before daylight, in passing through 
towns and narrow roads and defiles, 

16, “A feed of gram should on all 
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occasions accompany the troop, for 
which purpose the travelling gram- 
bags should be attached by a strap and 
buckle to the off-saddle rings. It is 
not considered requisiie here to arrange 
for a feed of hay daring the mareh, as 
the emergency which may call for any 
such arrangement must be especially 
provided for, No forage of this de- 
scription can be carried on the horses 
or carriages, and it is very rare that 
horses can be fed with hay interme- 
diately during a march, except on 
Rear Guard or Fatigue Daty, when 
separate carriage must be allotted. 

17, “Itmay sometimes be desirable 
to water the horses during the march, 
as the ground taken up for the camp 
may bet aome distance from water, 
and the watering of the gun horses 
may be attended with risk in the vici- 
nity of an encmy. In such cases, of 
course, the commanding officer must 
be guided by circumstances, but if a 
good stream be found en route, rensn- 
ably near the camp, it will generally 
be prudent to let the horses drink, 
unless they are much heated, or there 
be the least prospect of active oper- 
tions before the horses are at their 
pickets, It must be always understood 
that when the grass-cutters cannot be 
sent on in advance, some mode of 
carrying forage must be provided. A 
few tatto loads kept well up with the 
troop, afford a ready means of cifeet- 
ing this, and of providing the horses 
with some grass until qmore is brought 
in by the grass-cutters, 

18, “Crossing nullahs and passing 
difficult places require care and cir- 
cumspection ;—the great point is not 
to allow the carriages to crowd on 
each other, particularly in descents. 
The intervals between the carriages 
must be increased” accordiug to the 
nature of the ground. In heavy sand, 














every precaution must be used to pre- 
vent a check,—when once stopped in. 
deep sand, the labor of starting a 
carriage is very great. Never allow 
the men to spring their horses up an 
ascent without your orders. It is 
generally best to walk steadily up ; 
but it may oceur that a short abrupt 
bit of hill can only be got over by 
springing the horses up it. In such 
case the carriage should be moved 
briskly down the lower part of the 
descent, and galloped smartly up. 
Never attempt to ¢rot in such a 
case, and donot check until a level 
space is gained; take especial care 
that sufficient space is left by the lead- 
ing carriages for the others in succes- 
sion to gain the level ground without 
acheck. ‘The use of the locking-chain 
is seldom requisite. The drag ropes 
may be of essential service in very 
difficult ground where but one carriage 
can pass at a time. ‘They are to be 
manned by the syces or any available 
hands. 

19. “Officers and non-commissioned 
officers must direct their attention to 
the fair and equal drafting of the 
horses, that the off horses are kept up 
to their work, and have the bearing 
reins loosened in heavy ground, and 
when halted. When the men are dis- 
mounted, che shaft props should be 
Jet down, Cureless riding must be 
imuicdiately checked, as nothing fa- 
tigues a horse more than his rider 
lolling in his saddle, leaning back, or 
to one side, and is apt to gall them 
besides; sergeants should therefore 
not only frequently look back, but 
algo shift their place occasionally, so 
as to overlook thoroughly their re- 
spective sub-divisions. 

20. “ The carriages drawn by bul- 
locks will not easily be kept up with 
the troop, but it is desirable to keep 
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them in view if possible, and when 
the road is fair and the loads light, it 
can generally be accomplished. The 
drivers and train establishment will 
be sure to fall to the rear if aflowed, 


and come at their own convenience, ; 


by which half the working day is 
usually lost, and in case of accident 
on the road, assistance is not at hand. 
“Ona g atthe new ground, 
each sub-division, as it comes up to its 
park picket, should dismount the men, 
untrace horses, and file off in sac- 
cession, The horses will get picketed 
sooner, and with Icss confusion, than 
by untracing the whole troop sfmul- 
taneously.* 

22, “The camp colorman who has 
preceded the troop, having plauted the 
park pickets and laid down the horse 
lines, the spare syces will at ounce dis- 
tribute the mallets (of which there 
should be at least two to each sub- 
division) and place grass for drying 
the horses opposite the position of 
cach. All this, on ordinary marches, 
should be done before the troop ar- 
rives. 

23, “The syces, assisted by the men, 
set home the head pickets, and secure 
the horses, then proceed to remove the 
harness, &c. When 
dry and cool, send them off to water, 
covered with a blanket if the weather 
iscold. After returning from water, 
they are to be thoroughly cleaned. 

24, “ Onordinary marches the camp 
colorman and bildars will proceed on 
the day previous, so as to reach the 
new ground before dark, to fix ona 
good spot for encampment. He will 
receive his orders before he sets off. 
The ground must be sclected with re- 
ference to the space required, the nature 








the horses are 





* This duty will of course be performed 
according to the regulations, 





of the soil, which should neither be 
hard and rocky nor very loose and 
sandy, and in the vicinity of water. 
Trees should be avoided, unless they 
are lofty and not low branched, but 
the vicinity of shady trees is desirable 
for the comfort of the followers, and 
of the men also, shonld their tents be 
delayed. If running stream or 
good tank is at hand, the camp color- 
man will cause the bildars to make 
troughs to wells for the horses to drink 
from, and hire bullocks ready to draw 
water for them. They can generally 
be hired for this purpose for two 
annas cach animal, One puckaulic 
should go in advance with the camp 
colorman, to ensure a supply of water 
for the men and work-shops. These 
men also generally can tell whether 
the water is good and fit for the pur- 
pose of watering the horses, 

25, “ The spare grass, well ropes, 
buckets, mallets, and spare pegs; the 
gram camels, forge and store carts ; 
the commissariat ; bazar ; spare tent 
and breakfast things of officers, leave 
camp under a guard and guide ata 
fixed hour—4 past 9 is late enough. 

26. “Grass entiers may be allowed 
to start at the Ist trumpet in the 
morning, so as to keep shead of the 
troop, and forage by the way. On 
service this may not be practicable. 

27. “The gram should be placed go 
that the sentry over the park may take 
cognizance of it; and at night, the 
early morning feed should be put an- 
der charge of the sentry in rear of the 
park, and asyce sentry especially plant- 
ed over it. 

“Niaut ix Came. Xe 

1. “At sunset the sentries are 
posted by the officer on duty, so as to 
observe the camp throughout. Stable 
duty for ail men off duty, until the 
horses get their evening feed. At 


no 
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evening stable duty, officers will tell off 
their teams, and make every prepara- 
tion for the morrow’s march, unless 
they have done this in the morning 
before the ‘dismiss’ was sounded. 
The officer on duty must invariably 
attend this stable duty parade, and all 
other duties and parades during his 
tour. 

2. “With exception of the precau- 
tions for protecting the park and am- 
munition, the duties of an artillery 
camp do not differ from those of any 
other service. As in an instant tho 
efficiency of a troop of horse artillery 
might be entirely destroyed, it is obvi- 
ons that too great precautions cannot 
be taken to guard the park, as far as 
possible, even from the risk of accident 
from fire. The seutries over it should 
be double at night, and instructed not 
to allow any fire to windward of the 
park within 200 yards; neither are 
they to permit any one, With a light, 
or smoking, to come within the park, 
or near to the carriages ; in case of 
difficulty, or if the party challenged 
fails to comply, the guard to be imme- 
diately called on to assist. 

3. “The officer on duty must be 
careful that the sentrics well understand 
their orders, and he should go the 
rounds at uncertain hours of the 
night, to satisfy himself that the sen- 
tries are alert on their posts and ac- 
quainted with their duty, In the v 
nity of an enemy, this isa most im- 
portant duty. 

4, “Asitis absolntely necessary for 
the repose of men and cattle that the 
peace of the camp should be preserved 
during the night, the syces must be 
required to look well to the fastening 
of their horses in the evening ; and 
in the event of any horse drawing his 
picket peg, or getting loose, the syee 
attached to him should be made 














to secure him without noise ; no driv- 
ing of pegs during the night is, on any 
account, to be permitted. 

_  “ Miscenbaxgous. 

1, ‘Hand-rubbing the horse’s legs 
should not be confined merely to the 
time of fecding, but cqntinued for 20 
minutes three times a day. 

2. “Every exertion must be made 
to ensure a full supply of good grass, 
and whenever the quantity cok- 
ried by the camels is broken in 
upon, in consequence of the grass- 
cutters bringing in too little for the 
daily consumption, the advanced or 
russud party should be instructed to - 
lay in a supply; if difficult to be ob- 
tained, a requisition should be made 
on the civil authority to collect grass 
at any named place. 

3. “Take advantilge of any halt to 
complete your stock of charcoal, pegs, 
mallets, &¢., &c. ; have the wood col- 
lected by your advance party, that no 
time may be lost in setting the men to, 
work on it. : 

4. “Harness and saddlery require 
great care and attention on a march, 
If a spare tent be available, protect 
it thus from sun and rain, Have the 
pancls of the saddles and insides of © 
collars beaten daily, if practicable, 
with a small cane. Officers and ser- 
geants must frequently examine the 
harness and saddlery attached to their 
respective charges, and sce that it is 
not changed from one horse to the , 
other, without express order. It must 
be frequently well rubbed with mom- 
roghun. If a protracted halt occurs, 
take advantage of it to put your har- 
ss and saddlery into perfect order. 

5. “After a march, the ‘ dismiss’ 
should not be sounded until you have 
received the reports from the subaltern 
officers of their respective charges. 

6. “On the march, the post of the 
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officcr on duty is usually with the rear 
fighting carriage ; a trumpeter should 
attend him. 

7. “Took to the collar trace linking 
ehain to see whether a horse is work- 
ing ; the trace itself may be drawn 
straight by the horse in front. 

8. The elevating serews to be kept 
ron down and covered with woollen 
cloth ;—to be well cleaned and cxa- 
mined once a week. If near an 
enemy, uncover the screws, and fix 
them about line of metal elevation. 
On ordinary relicf marches, the tan- 
gent scales may be kept in the boxes 
with the small stores, but if there is 
any prospect of service, to be kept 
fixed in the guns. In the vicinity of 
an enemy, keep one slow match alight 
on the march, and at night. 

9. “The limber hook and the wheels 
should be frequently greased. Unless 
you have at least two days on the 
same ground, do not attempt to set up a 
wheel with your troop establishment 
of artificers alone. All the leather- 
work about the carriages, the spunge 
straps in particular, to be well oiled at 
Teast once a fortnight, and a report 
made to the officer on duty of its 
having been done. All straps to be 
renewed as soon as they show any 
signs of wear. 

10, “Tho sergeant of each sub- 
division, assisted by a gun lascar, should 

s his. ammunition every even- 
ig; ai d seo if any of it has become 
loose, or if any powder dust has fallen 
to the bottom of the boxes ; if so, to 
be removed and’ ammunition re-stowed. 
Whilst packed sufficiently tight not Ka 
be shaken by the travelling, the shot 
and shell should ff™be so tightly 
jegamed in by tow as not fo be readily 
got out if required. When the air is 
dry and clean, the cartridges should 
frequently be exposed to the sun; 








after heavy rain, or protracted damp 
weather, the first favourable oppor- 
tunity should be taken of emptying the 
bags, drying them and the ponder, 
and refilling them,” 

Marines—Are a body of. men 
raised for service as soldiers on board 
naval ships. The whole regiment is 
never afloat, oniy portions of it, the rest 
being stationed at some of the naval 
scaport towns. The marines were 
first raised in 1664, and have been con- 
siderably strengthened since the com- 
mencement of this century. The corps 
now possesses a marine force of artil- 
lery, which is a most effective and 
valuable body of men. It is a non- 
purchase corps, so that the officers, as 
in the Artillery and Engineers, rise by 
seniority. 

Marks—aAll ordnance, with their 
stores, packages, &¢c., are marked in 
such a manner that either in store or 
on service they shall be easily distin- 
guished; and this is absolutely necegsa- 
ry, considering the multifarious stores 
composing an artillery equipment, 
which, bearing s similar denomination 
and appearance, are easily mistaken 
one for the other. The marks on 
the different natures of ordnance are to 
be found in Millar’s Army Equipment, 
Part IL, Artillery, and Stoney’s Con- 
struction of our Heavy Guns, and the 
marks on ammunition in Captain Orde 
Browne’s Treatise on Ammunition. 

Marline—A small linc used for 
winding round ropes and cables, 

Marline Spike — An iron 
pointed tool, used in splicing ropes, 

Marquee—An awning or cover 
eéscanvas forming an officer’s tent; a 
tent complete. Marguces are of two 
kinds, viz. a dining snd sleeping 
marquee: the former used as the offi- 
cers’ mess tent. 

Marquois’s Scales — The 
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following description is ‘given in 
Heather’s Treatise on Mathematical 
Instruments: ‘ These scales consist of 
a right-angled triangle, of which the 
hypothenuse or longest side is three 
times the length of the shortest, and 
two rectangular rules, Either rule is 
one foot long, and has, parallel to each 
of its edges, two scales, one placed close 
to the edge, aud the other immediately 
within this, the outer being termed the 
artificial, and the inner, the natural 
scale. The divisions upon the outer 
scalé are three times the length of 
those upon the inner scale, so as to bear 
the same proportion to each other that 
tho longest side of the triangle bears 
to the shortest. ’ Each inner or natural 
scale is, in faet, a simply-divided scale 
of equal parts, having the primary 
divisions numbered from the left hand 
to the right throughout the whole extent 
ofthe rule. The first primary division 
on the left hand is sub-divided into ten 


equal parts, and the number of these { 


sub-divisions in an inch is marked un- 
derncath the scales, aud gives it its 
name. In the artificial scales, the 
zero pointis placed in the middle of 
the edgo of the rule, and the primary 
divisions are numbered both ways from 
this point to the two ends of the rule, 
and are, every one, sub-divided in- 
to ten equal parts, each of which is, 
consequently, three times the length 
of a sub-division of the corresponding 
natural scale.” 
Marroons—Decorations for rock- 
ets. They are cubes filled with grained 
powder, and enveloped with two or 
three layers of strong twine or mar- 
line ; to give them more consistency 
they are dipped in kit; they are primed 
by punching a smail hole in one cor- 
ner and inserting quick match. 
Marshal—This term was origiz- 
ally applicd to an officer in charge of 





"horses, being deriyed from the old 


German mahre, a horse, and schalp, a 
servant. Now-a-days it has a very 
different signification, the term being 
applied in military life to an officer of 
very high rank. (Vide Field Marshal.) 

Martello Towers—The name 
given to the circular towers built along 
different parts of our coast, and which 
were erected at the commencement of 
the present century to ward off the 
metitated inyasion of Napoleon. Some 
of them have since been dismantled, 
and others strengthened and armed 
with heavier ordnance. The name ig 
stated to be derived from a fort in 
Martello Bay, Corsica, which was cap- 
tured by the British in 1794, Accord- 
ing to Brande and Cox, these towers 
are provided with vaulted roofs, and 
consist of two stories, the lower for 
stores, and the upper, which is shell 
proof, for the accommodation of troops; 


' and the wall of the building terminates 


in a parapet, intended to secure the 
men in working the guns.” These are 
mounted on traversing platforms, so as 
to be fired in any direction, 

Martial Law — According to 
the Duke of Wellington, is neither 
amore ner less than the will of. the 
general that commands the ariny. In 
fact, martiat law means no law at all; 
therefore the general who declares it 
and commands that it shall be carried 
into execution, is bound to lay down 
the rules, regulations, and limits, 
according to which his will is to be 
carried out, 

The effect of a proclamation of mat- 
tial law in a district of England is a 
notice to the inhabitants that the Exe- 
cutive Government hag taken upon it- 
self the responsibility of suporseding 
the jurisdiction of all the ordinary tri- 
bunals for the protection of life, person, 
and property, and has authoriged the 


MAR 


203 


MAR 





military authorities to do whatever they 
think expedient for the public safety 
(Pipon’s Manual of Law). It would 
be an extreme measure to resort to 
martial law, and then only in case of 
great danger and necessity. 


. 





| 


Martinet—aA term applied to a | 


strict diseiplinarian. 


It is supposed © 


to have taken its origin from an ad- : 


jutant of that name, who was in high | 


repute in the French army as a drill 
officer during the reign of Louis XIV. 
Martini-Henry Rifle — A 
rifle lately introduced into the British 
Army to supersede the Snider-Enticld, 
the arm hitherto of the service, 
It may not be uninteresting to the 


reader to know the circumstances | 


under which the change from muzzle- 
loading small-arms to breech-loaders 
took place, 
In July 1864, a committee on small- 
arms was appointed by Government, 
which recommended that it would be 
desirable to arm the British soldict for 
the future with a brecch-loading rifle, 
The question then was as to the means 
of carrying out the recommendation. 
It was suggested that the Enfleld rifle 
should be converted, pending the more 
“important question of a totally new 
arm for the service. It was proposed 
also at the same time that, in the 
conversion of the Enfield rifle, the 
“principle of separating the shooting 
part of the gun—viz., the barrel— 
from the loading part, or breech, 
should be distinct questions ; and upon 
this principle was settled the conver- 
sion alluded to, which guided the Gov- 
ernment ultimately in its selection of 
the Martini-Henry Rifle. 
. The question of conversion having 
been settled and having proved satis- 
factory, it enabled the Goyernmeut to 
take its own time in maturing a uew 
ar, which intention, notwithstanding 








the conversion of the Enfield, was not 
lost sight of, 

As is well known to all soldiers, the 
Snider-Enfield rifle proved a success, 
and was pronounced by the breech- 
loading committee “a most efficient 
military weapon”? The cartridge 
(Boxer’s) also proved satisfactory, 
upon which, as Captain Majendie ob- 
serves, “ the sucecss of the system must 
in a great measure hinge.” ,But from 
further experience derived in the hand- 
ling of the converted weapon, it was 
found that the Snider. breech-loading 
apparatus had this defect, viz., that the 
breech was not secure in tho event of 
explosion ; for thongh no yery heavy 
percentage of casualtics had occurred 
from this cause, there had been suf- 
ficient to illustrate the disadvantage 


j of a non-safety breech, 


Notwithstanding this imperfection, 
the Snider breech-loader would pro- 
bably have remained the service arm 
of the British soldier, “could it,” as 
Captain Majendie observes, “have held 
its own against the numerous improve- 
ments of an active age.” But as he 
farther remarks : “ Was it reasonable 
to expect that the ingenuity which for 
some yeurs has been conceutrated upon 
the production of a good breech-load- 
ex, conld suggest no improvement in 
an arm of which the breech action 
(which, moreover, was hampered with 
the condition of its application to 
existing rus) was adopted in 1866, 
before the period of unexampled ac- 
tivity in this direction, and of which 
the shooting apparatus had been adopt~ 
ed in 1853, sixteen years ago?” 

It having been determined, therefore, 
that a new breech-loader should be in- 
troduced into the service, possessing 
the couditions required by the eommit- 
tee,— accuracy, low trajectory, and 
non-liability to fouling, with the greats 
: * 
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est perfection and simplicity of breech 
apparatns,—the Government offered a 
reward for the best rifle and car- 
tridge ; a large number of arms were 
submitted by various inventors for 
competition, which resulted in the 
Martini and Henry rifles being con- 
sidered as the arms best answering 
the conditions required, But in the 
exposure test, it was found that the 
Martini mechanism had slightly the 
advantage of the Henry ; but the rifling 


of the latter was accepted xs the 


“most suitable in all respects for the | 


requirements of the service.” ‘Thus 
it came to pass that an alliance was 
made between tho Henry-barrel and 
the Martini-breech to give us the arm 
of the future, and this was recommend- 
‘ed by the connnittee. 

The trials made with this rifle show 
incontestibly that we have got an arm 
which at 500 yards is 25 per cent. 
better than the Snider, and which, as 
Yegards rapidity, can fire 25 shots a 
minute. Some trials have been also 
made between the Martini-Henry and 
Chassepdt rifles, resulting largely in 
favor of the former. 

The following explanation of the 
form of rifling, and the particulars 
as to the breech mechanism of the new 
weapon, is taken from Captain Majen- 
die’s lecture on this arm :— 

“The Henry rifling is a polygonal 
system of nine or seven sides, the latter 
having been adopted in the new arm. 
The angles are broken by ribs, which 
create re-entering angles, the inscrib- 
ing circle tangential to the ribs being 
described with the same radius as the 
inscribing circle tangent to the plane 
sides, The twist is 1 in 22, uniform, 

“The breech mechanism consists 
briefly of aswinging block hinged upon 
a pin passing through its rear end, the 
recoil being taken by the shoe. The car- 








“tridge (Boxer’s) is exploded by a direct- 
acting piston, which is driven by the 
action of a strong spiral spring within 
the breech-block. The block is moved 
by means of a lever to the rear of the 
trigger guard. The motion of push- 
ing the lever forward depresses the 
block, compresses the spring, and re- 
jects the empty cartridge case. When 
the lever is drawn back, the block is 
raised and the breech closed, the arm 
remaining cocked. If desired, the 
safety bolt can now be employed to 
secure the gun from going off... There 
is also an indicator at the side to show 
if the arm is cocked or not. 

“The cartridge is the Boxer, the 
bullet is Mr. Henry’s, The weight 
is 480 grains. Weight of powder, 86 
grains. Maximum diameter equal to 
that of the bore, “45.” 

While this work has been passing 
through the press, information has 
been received of a competitive trial 
having taken place between the Mar- 
tini-Henry, Snider, and Chassepét 
rifles, and the Prussian needle-gun, 
the result of which shows the Mar- 
tini-Henry to be the superior weapon, 
which is satisfactory to the English 


| Government after the anxiety, ex- 


pense, and trouble which has ‘been 
taken to procure the best weapon for 
the British Army. 

Martin’s Shell—Is a shell of 
peculiar construction, used as a sub- 
stitute for red-hot shot in firing 
against shipping. The interior of the 
shell is coated with some non-conduct- 
ing substance, such as clay and hair, 
to separate the molten iron with 
which the shell is filled, previous to 
firing, from the metal of the shell. It 
is intended that the shell on striking 
the side of the vessel should be broken 
by the impact of the molten iron upon 
the interior surface, and the heated 
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metal being thus released produce 
conflagration. Also should it pene- 
trate through the side of the vessel, 
it would, no doubt, inflict most terrible 
wounds upon the men between decks. 
A small cupola furnace is reqnired 
for heating the metal, a ton of which 
is melted in about 30 minutes. * 

The cupola is a wrought-iron case 
with fire-brick lining, and moulding 
sand on the bottom and mouth, The 
shell is filled bottom on. A few blows 
from the hammer form the metal 
round the fuze hole. The shell is 
brought up on a bearer, bottom up. 

The shells are lined with loam. 
They must be perfectly dry inside. 

Martingale — A thong of 
leather, fastencd at the end of the 
girths under the belly of a horse and 
‘at the other end to the musral, to keep 
him from rearing. 

Masked—This term is applied to 
batteries that are hidden or concealed 
for the purpose of opening upon the 
enemy unawares. 

MMass—The mass of a body, or the 
quantity of matter of which it con- 
sists, is the collection of atoms or 
molecules: which compose it. These 
atoms or molecules, not being in actual 
contact, are capable of compression 
and being forced into less dimeusions, 
and a body is either termed porous or 
dense according to the closeness or 
otherwise of the atoms that form the 
mass ; thus wood is said to be porous, 
@ cannon-shot dense. 

The mass of a body is the quotient of 
ita weight dividet by g: thusw=m g 
where w = weight, m= mass. 

Master Gunner—A warrant 
officer selected from the non-commis- 
sioned officers of artillery, whose duty 
it is to take charge of guns, ammuni- 
tion, stores, &c., in fortresses. 

Mlastic — A resinous substance 








which exudes in the form of tears 
from the Pistacia lentiscus, It is a 
valuable ingredient in several var- 
nishes, and dissolves either in spirits 
of wine or oil of turpentine without 
the aid of heat. To form the varnish, 
take three pounds of mastic to a gallos 
of oil of turpentine, strain it after 
agitation, pour it into a bottle loosely 
corked, and expose it to the sun and air 
for a few weeks. It makes a good var- 
nish for painting. _Whatis termed In- 
dian mastic is composed of lime (made 
from shells), oil, and pitch, and is used 
in India for paying ships’ bottoms. 

Match—There are two kinds of 
match familiar to the artilleryman, 
quick and slow match. Quick match is 
made of different sized threads,—viz., 
four, six, and ten thread,—soaked in 
a solution of gunpowder, mixed with 
gum arabic and water in a boiling 
state, and of such a consistency that 
the thread shall be thoroughly coated 
with it ; it is then wound on the reels, 
and gunpowder sifted on it. If it. is 
stiff, and has the coating of powder 
perfect over the surface, it is service- 
able. If it has been bruised or twist- 
ed, and the coating of powder removed, 
it is unserviceable. Slow match is 
made of slightly twisted hempen rope, 
soaked in lime-water and saltpetre, 
and then dried. 

Matchlock—The ancient term 
for a small-arm gr firelock. Itis fired 
by a match, hence its name. 

Materials—In this term is com- 
prehended, in artillery, the wood and 
iron work used in the construction of 
ordnance carriages, stores, &. Under 
the head of “ Timber” is shown the 
wood used, aud where produced, in the 
manufacture, hitherto, of our Indian 
carriages. 

Materiel—The name given to 
the arms, ammunition, baggage, stores, 
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implements, and horses, &c., of an 
army, or of any constituent part of it. 

Mathematics—A science which 
teaches to number and measure what- 
ever is capable of it, comprised under 
lines, numbers, superficies, or solids. 

Matrix—Metallic ores are usually 
associated with stony substances, which 
form what is called the matriz or gan- 
gue. The mould used in type-found- 
ing is also called the matrix. 

Matross — A name formerly 
given to an artilleryman. In the early 
organisation of the British Artillery, 
there were only two trained artillery- 
men per gun; they consisted of a 
gunner and his mate, or matross. 

Mattor—Dvery thing which has 
weight is called matter, and a body is 
8 portion of matter limited in every 
direction. The quantity of matter in 
a body is called its mass, and is inea- 
sured by its weight. 

Mattock—A tool resembling a 
pick-axe, having a pick on one side, 
and a hoe on the other, 

Maul— Vide Mallet. 

Maund — An Indian weight of 
40 seers, or 3,200 tolahs. It is also 
equal to 100 Ibs, troy or 824 avoir- 
dupois. This is termed the bazar 
maund. In commerce, however, the 
factory ag well as the bazar maund is 
used, which is equal to 74 lbs, 102 oz. 
avoirdupois. 

Maximum Charge — One- 
third the weight of the ball is the 
maximum charge that should be 
used with smooth-bored ordnance ; 
anything above this only creates 
inconvenient recoil, and great strain 
to the gun and carriage. 7 

Maximum Range—In gun- 
nery, expresses the extreme range of a 
projectile either in vacuo or in the air. 
In the former, with a given velocity, 
the extreme range of a spherical 





Projectile would be obtained at an 
angle of 45°; in the latter, with a 
velocity of 1,600 feet per second, the 
maximum range would be obtained at 
an angle of abont 32°; a 56 ib. shot 
would, under these circumstances, at 
32°, range 5,720 yards in the air, and 
23,946" yards in vacuo, and at 45°, 
26,666 yards in vacuo. The maximum 
range of rifled ordnance is much in ex- 
cess of what is shown above, the 9-inch 
gun having ranged over 11,000 yards. 
IMean—As a general term, im- 
plies the medium between two ox- 
tremes, and is ordinarily understood to 
be what is known in mathematics as 
an arithmetic mean, An arithmetic 
mean between two numbtrs is found 
by adding them together and dividing 
by two. A geometric mean is found 
by dividing the larger number by the 
smaller, and taking the square root, 
which gives the common ratio ; the 
smaller number multiplied by this 
ratio, or the greater number divided 
by it, gives the mean. A harmonic 
mean is found by adding the recipro- 
cals of the aumbers and dividing by 
two; the reciprocal of the result is 
the mean. . 
Measure of Precision—An 
expression made use of in gunnery, in 
comparing the regularity or otherwise 
of the initial velocity of service pro~ 
jectiles fired from service guns with 
service charges. B. L, rified guns, in 
consequence of the absence of wind- 
age, have the greatest rogularity; 
smooth-bore guns, as might be ex- 
pected, the greatest irregularity. 
Measure of Uniformity~— 
In gunnery, denotes the regularity in 
the velocity given by a number of 
consecutive rounds, It is calculated as 
follows: Take the mean observed velo- 
city, and from this deduct the differ- 
ence of each round, and divide the 
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sum of the differences by the number 
of rounds fired. 


Measurement of Ord- 
nance— 
1, All service cast-iron and {brass 


‘ordnance (smooth-bore) are to be 
measured from behind the base ring 
to the face of the muzzle. 

2, Ail muzzle-loading rifled, or 
smooth-bore wrought-iron ordnance 
without base rings, are to be measured 
from the neck of the cascable to the 
fact of the muzzle. 

8. All breech-loading guus (either 
screw or wedge) are to be measured 
from behind the breech to the face of the 
muzzle, taking in, therefore, the total 
Tength of the construction, not, how- 
ever, including any part that can be de- 
tached—as a breech screw. 

4, All guns with attached breech 
pieces, or screws, are to be measured 
from the end of such screws when 
screwed up, to the face of the muzzle, 
exclusive of the handiec or lever, if 
any. 

Measurement of Timber— 
The following rule is to be pursued for 
round timber : Multiply the leugth by 


thesquareof one-fourth the mean girth 
2 
for the solid contents, or aca L be- 


ing the length of the log, and © half 
the sum of the circumferences of the 
twoends, Sawed or hewn timber is 
measured by the cubic foot, or more 
commonly by board measure, the unit 
of which is a superficial foot of a board 
one inch thick. 

Measurement of Ship- 
ping for Tonnage—This must be 
ascertained while the hold of the ves- 
selis clear, The calculation of ton- 
nage for baggage, stores, &c., is by 
measurement, a ton consisting of 40 
eubic feet ; but metals and very heavy 
articles are estimated by actual weight 


without reference to the bulk, ‘The 
following is the rule for ascertaining 
the tonnage, as given in the Artillerist’s 
Manual :— 

“ Rule.—Divide the length of the 
upper deck, between the after part of 
the stem and the fore part of the stern- 
post, into six equal parts. 

“* Depths.—At the foremost, the mid- 
dle, and the afiermost of those points 
of division, measure in fect and deci- 
mal parts of a foot, the depth from the 
under side of the upper deck to the 
ceiling at the limber gtrake. In the 
case of a break in the upper deck, the 
depths are to be measured from a line 
stretched in continuation of the deck. 

“ Breadths.—Divide each of those 
three depths into five equal parts, and 
measure the inside breadths at the fol- 
lowing points, viz., at one-fifth and at 
four-fifths from the upper deck of the 
foremost and aftcrmost depths, and at 
two-fifths and four-fifths from the up- 
per deck of the midship depth, . 

“Length—At half the midship 
depth, measure the length of the vessel 
from the after part of the stem to the 
fore partof the sternpost ; then to twice 
the midship depth add the foremost and 
the aftermost depths for the sum of the 
depth ; add together tho upper and 
lower breadths at the foremost division, 
three times the upper breadth, .the 
lower breadth at the midship division, 
and the upper, and twice the lower 
breadth at the after division for the 
sum of the breadths ; then multiply the 
sum of the depths by the sum of the 
breadths, and this product -by the 
length, and divide the final product by 
3,500, which will give the number of 
tons for register. 

“Tf the vessel have a poop or half 
deck, or a break in the upper deck, 
measure the inside mean length, 
breadth, and height of such part there- 
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of as may be included within the bulk- 
head ; multiply these three measure- 
ments together, and dividing the pro- 
duct by 92-4, the quoticnt will be the 
number of tons to be added to the re- 
sult as above found. 

In order to ascertain the tonnage of 
open vessels, the depths are to be mea- 
sured from the upper edge of the upper 
strake. 

“ To ascertain the Tonnage of Steam- 
vessels. 

“ Rule~In addition to the foregoing 
rules, when apfplicd for the purpose of 
ascertaining the tonnage of any ship or 
vessel propelled by steam, the tonnage 
due to the cubical content of the en- 
gine-room must be deducted from the 
total tonnage of the vessel, as deter- 
mined by eithcr of the rules aforesaid, 
and the remainder will be the true regis- 
ter tonnage of the said ship or vessel. 
« To determine the Tonnage due to the 

cubical content of the Engine- 
room, 
 Rule.—Measure the inside length of 
the enginc-room in feet and decimal 
parts of a foot, from the foremost to 
the aftermost bulkhead, then multiply 
the said length by the depth of the ship 
or vessel at the midship division as 
aforeghid, and the product by theinside 


breadth of thesame division at two-fifths” 


of the depth from the deck, taken afore- 
said, and divide the last product by 92°4, 
and the quotient will be the tonnage 
duc to the cubical content of the 
engine-room.” 

Measuring Chain—In sur- 
veying, consists of 100 links, or 22 
yards; this is the English length, sel- 
dom used in India, where the 100-feet 
chain is the most common. 

Mechanical Manceuvres— 
Include all such mechanical appliances 
as are used in the mounting and dis- 

+ mounting and moving of heavy ord- 





nance, the mode of applying which 
will be found in the Manual of Ariil- 
lery Exercises. 

Mechanical Powers— Are 
contrivances by which we are enabled 
to sustain a great weight or oy 
& great resistance by a force. 

Mechanics — That bratch’ of 
mathematics which treats of motion, 
and develops the effects of powers or 
moving forces, so far as they are ap- 
plied to engines. 

Medical Department—Con- 
sists of the following: a Director- 
General, who ranks as a Major-Gen- 
eral; Inspeetor-General, asa Briga~ 
dier-General, or after three years’ full 
pay service, as a Major-General ; De- 
puty Inspector-General, as a Lieute- 
nant-Colonel, or after five years’ full 
pay service, as Colonel; Staff: or 
Regimental Surgeon (but junior of 
the rank), as Major ; Staff or Regi- 
mental Assistant Surgeon, as Lieute- 
nant, and Captain after six years’ full 
pay service, J 

Medium—tIn gunnery, expresses 
thé clastic fluid through which a pro~ 
jectile, after leaving the piece, has to 
pursue its course, termed the “ resist- 
ing medium.” 

Melting Point—In metals, that 
degree of heat when fusion ‘com 
mences, which, with those undermen- 
tioned, is as follows : 








: Faht, 

Tron and platinum melt at 
about 3300 
Cast iron... we 2786 
Copper ia dea 1996 
Antimony ... an 800 
Zinc one on 773 
Lead 612 
Tin 442 


Mensuration—Is that branch 
of practical geometry which teaches 
the methods of calculating the dimen- 
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sions and areas of figures, the volumes 
of solids, &c., from the measurement of 
certain lines or angles of the figure or 
solids, which supply the requisite data. 

Mercury (Hgl00) — Is a sub- 
stance which has only of late years 
been raised to the dignity of a metal, 
from the idea that it could not be soli- 
dified, and was looked upon as an im- 
perfect or semi-metal, containing & 
principle regarded as pure vitrifiable 
earth,—silica of modern times. In 1859, 
the knowledge that it could be solidi- 
fied acquired by the academicians of 
St. Petersburgh, was first the means of 
removing the notion of its semi-metallic 
nature, and inducing inquiries by 
several learned chemists, which led to 
its being recognised as a true metal, 
Its fluidity at all ordinary tempera- 
tures, coupled with its silvery whiteness 
and metallic lustre, gaye it the popular 
name of quicksilver. It was known 
long before the Christian era, and the 
Spanish mines at that period yielded 
large supplies. It is found still in 
Spain, but other eountries yield it, 
viz., Hungary, Sweden, Peru, New 
Granada, Mexico, California, and 
China. With reference to its proper- 
ties, it is fluid at all temperatures 
between 39°5 Fahr. and its boiling 
paint, which is somewhere about 
670° or 680°. It solidifies at — 40°, 
and in this state permits of being 
beaten out under the hammer, welded, 
&c., like other metals. Mercury is 
used in artillery laboratories in the 
preparation of “ fulminate of mercury,” 
for percussion caps, and in taking the 
density of guupowder. Its specific 
gravity is 13586, at a temperature of 
75° (Vide Fulminate). 

Spherical shot are floated in mercury 
to ascertain whether they are homo- 
geneous, and if so, should rest indiffer- 
ently in any position in the mercury. 





Meridians— Are imaginarygreat 
circles passing through the terrestrial 
and celestial poles, cutting the equator 
ang equinoctial at right angles. A 
meridian is supposed to pass through 
every place on the earth and every 
point in the heavens, but only 24 are 
drawn on the globes, through every 
15° of the equator and equinoctial, 
including altogether 360°. The meri- 
dians mark the space which, in con- 
sequence of the ecarth’s diurnal rota- 
tion, the heavenly bodies appear to 
describe every hour through the 24 in 
the day. They are sometimes called, 
therefore, hour or horary circles, As 
15° answer to an hour, 1° answers to 
four minutes of time, 3° to two min- 
utes, and }° to one minute, . 

Merlon—In fortification, is that 
portion of the parapet contained be- 
tween two embrasures; it is generally 
from fifteen to eighteen feet in length, 

IWess—In the British Army, a 
regimental institution for the mainte- 
nance of a common table for all the 
unmarried officers in a regiment. Its 
introduction into the British Army 
has been attended with the happiest re- 
sults, admitting of officers of all rankg 
meeting together on an equal social 
footing, whereby the youngest officer in 
the regiment is able to enjoy the society 
of his senior and brother officers with- 
out reserve. The advantages of a mess 
are manifold, and are seen not only in 
its social value, but also in the means 
it offers to all ranks of living well'and 
economically, and suitably to the pay 
of all grades. Messes are extended 
also to the*non-commissioned officers 
and men of aregiment, who have their 
several messes under the superintend- 
ence of the officer commanding the re- 
giment and the captains of companies. 

Metal-lined Gases — Are 
powder buirels lined with sheet copper 
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for the purfose of holding prepared 
cartridges. 

Metal-lined cages are used as port- 
able magazines. When tested they 
should be perfectly water-tight. 

Motallurgy—The art of work- 
ing metals and separating them from 
their ores, 

IWetals—Are clementary bodics 
capable of combining with oxygen, and 
many of them, during this combina- 
tion, exhibit the phenomenon of com- 
bustion. Metals are distinguished by 
their great specifie gravity, consider- 
able tenacity, hardness, opacity, and 
property of reflecting the greater part 
of the light which fails on their sur- 
face, giving rise to metallic lustre or 
prilliancy. 

Methylated Spirits — Con- 
sist of alcohol (C+ I, O, HO) of spe- 
cific gravity 83, mixed with 10 per 
cent. of wood spirit, or metbylic 
alcohol (C? Il, O, HO), which is one 
of the products of the destructive dis- 
tillation of wood. 

Metre — The French 
length; equal to 39°371 inches, 

Micrometer—An instrument for 
measuring very minute spaces, the 
thousandth part of an inch being 
correctly ascertained by it. 

DMLiddle—In preparing a fuze, to 
fix the quick match and priming in 
the cup of the fuze. 

Mile—The length of the geogra- 
phical mile varices in different coun- 
tries. The geometrical mile consists 
of 1,000 geometrical paces. The Eng- 
lish geographical mile=1,760 yards, 
or 693 miles to a degree. %_ 

Military—Anything pertaining 
to the soldiery. The word comes origi- 
nally from miles, asoldicr. The French 
term militaire is used to signify any in- 
dividual who bears arms for his country 
or belongs to the profession, 


unit of 








Military Finance—aA depart- 
partment of the army which regulates 
every military expenditure. Upon this 
department devolves the close scrutiny 
and inspection of all accounts, the re- 
vising of all estimates, periodical or 
otherwise. This department also far-. 
nishes to Government every explana- 
tion as to the necessity of any parti- 
cular expenditure to be incurred. It 
may besaid to be one of the most im- 
portant departments of the army. 

Military Law—Is a code which, 
formed for the guidance of a particu- 
lar class of the community,—the stand- 
ing army,—exists side by side with the 
common and statute law of the land ; 
and its tribunals exercise their func- 
tions independently of, and yet in har- 
mony with, tho ordinary courts of jus- 
tice, with which they donot, and can- 
not interfere. 

Military Telegraphy — The 
adaptation of the electrie telegraph 
to the purposes of warfare has been a 
source of great advantage on armics 
taking the field. The object of such an 
organisation will be apparent to all 
who consider the subject, which is no- 
thing less than enabling the different 
corps d’armées, or divisions of an army, 
0 communicate with their Commander- 
in-Chief, and with each other, in a few 
minutes, over distances which, un er 
ordinary circumstances, could not be 
aceomplished without hours of hard 
riding. The Prussians in their cam- 
paigu against the Austrians ap- 
pear to have had a well-organised field 
telegraph. In India, during the : mutiny 
of 1857, the late Lieutenant-Colonel 
Stewart, R. E., brought the field tele- 
graph into operation with great advan- 
tage. It appears from a lecture given at 
the United Service Institution by Cap- 
tain Stothert, R. E., in May 1870, 
which is well worthy of perusal, that 
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ist—As applied to a permanent 
fortress. i 

Qnd.—As reqiired for service with 
an army in the field. 

As regards the first case there ap- 
pears to be nothing very special in the 
d 







system of electric telegraphs requi 
for the purposes of a permanent fortres: 
The great object is the rapid transy 
sion of messages from some convenient 
central point, at which the officer in 
command would establish his head- 
quarters, with certain points to be se- 
lected on the several permanent lines of 
defence ; 2nd, communication with 
out-works ; and 3rd, in the case of a 
sea fortress, the capability of commu- 
nicating with shipping. This latter 
must be done by means of semaphores, 
or’ visual signalling, in connection with 
the electric telegraph. 

In the application of tclegraphy for 
military purposes in the field, the ob- 
jects to be attained, as described by 
Captain Stothcrt, are as follows :— 

“1st.—A communication with the 
base of operations, which would form 
the main line, from which ail else should 
radiate; 

“ Qnd.—The extension of this main 
line of telegraph, so as to keep up with 
the daily advance of an army ; 

“8rd.—The establishment of tele- 
graphic communications, with a force 

. detached for a special duty ; 

“4th—The establishment of tele- 
graphic communications from the centre 
to the flanks of an army in position ; 

“Sth—The connection of the out- 
posts of an army, by means of visual 
signalling, with the terminal points of 
the electrical part of the system; and 

“6th.—-The means of communica- 
ting with facility with a co-opcrating 
naval force.” 





21 
telegraphs for warlike purposes are 
_ divided into classes— 
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In describing the value of visual 
telegraphy in connection with the 
electric telegraph, Captain Stothert 
says: “We have found by prac- 
tice that the most perfect system of 
tclegraphy for military purposes is that 
in which the electric telegraph has 
been combined with visual signalling, 
the latter forming a most important 
adjunct to, and exteusion of, the former; 
and this isequally the case whether ap- 
plied to the requirements of a perma- 
nent fortress, or adopted for service 
with an army in the ficld. In either 
case, the electric without the visual, or 
the visual without the electric system, is 
bereft of half its utility and efficiency.” 
It appears that the field telegraph can 
be laid as quickly as an army marches. 

Military Train —A corps raised 
after the Crimean war for the pur- 
pose of performing the transport duties 
of an army during a campaign, The 
regiment ranks before the Foot Guards 
and immediately after the Engineers, 

Militia—A force raised by ballot 
for the permanent defence of the coun- 
try. This force was originally raised 
under Anglo-Saxon laws, and was 
organised in the reign of Ienry I, in’ 
1154. The militia is snbject to the 
Articles of War during the period of 
training and embodiment. They do not 
leave the country except voluntarily. 
From recent intelligence, the militia is 
likely to undergo a thordugh reorgani- 
sation, with reference to the mode of 
officering the force. 

Millar's Shel] Guns—Iniro- 
duced into the’ service by General 
Millar in 1827. The thickness of me- 
tal at the breech is considerable, and 
comparatively slight in the chase. 
They are of two natures, the 8 and 10- 
inch. The 10-in. has a charge of about 
one-seventh the weight of its shell, and 
the 8-in. about one-sixth ; in the 10-in. 
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there ie about 1 ewt. of metal to 1 Ib. | dimensions of galleries and branchés 


of shell ;+in the 8-in. (65 cwt.) about 
145 Ibs. to 1 Ib. of shell. Besides the 
above guns, General Millar also intro- 
duced the 10-inch and 8-inch iron 
howitzers and the present L. S. iron 
mortars. 

Millis, Powder—The buildings 
in which gunpowder is manufactared. 
They consist of the following : char- 
coal, mixing, incorporating, bruising, 
or breaking-down, press, granulating, 
dusting, glazing, and drying houses. 

Mines —Are excavations made in 
the earth or solid rock, in which gun- 
powder or gun-cotton is placed and 
fired, for the purpose of rending and 
loosening the surrounding soil, This 
method is commonly resorted to in 
quarries and such-like soils, and is 
known as civil mining, in contradis- 
tinction to military mining, which 
takes place at less depth in the ground, 
and is carried on in a somewhat different 
method. In military mining the ob- 
ject is obtained by sinking a shaft, 
‘and running a gallory from the bottom 
of the shaft in whatever direction it 
may be required. Shafts are sunk by 
means of frames of wood composed of 
pieces, two of which are long and 
two short, the sides being supported 
either wholly or partially by wooden 
lining ; on arriving at the necessary 
depth, the excavation, now termed the 
gallery, is carried on in a horizontal or 
inclining direction, the miner support- 
ing the top and sides of his excavation 
with wooden linings, unless the soil 
should prove of sufficient tenacity to 
require only the top of the gallery to be 
supported. Small galleries run out from 
the main gallery are termed branches, 
when theit dimensions are under 3 feet 
by 4. 

The annexed table as laid down in 
the Aide Memoire, gives the names and 





employed in mining operations : 























a) sf oe $s 
z2,2% x xx 
El fe Fo + 
glo 
at 
a]. | 
Hw) El so Se + a 
$i213x x x 
e| 21-8 ace 
B/ 3g ' &o Ww ot 
a: 
a: 
Bit 
4 
3 
B leeyle cs 
[| @ gO 7 
ig zx x 203 
2, a0 8 
<7] 
. 
sg| fea 0 © © 
25F En om oO a 
Ses xX X XOX KE 
Pel g } 
Roo + Oo WS 
ao 
t ob ann 
& rp 2iaa4 
ag £°o8s 3 
ai) ¢392 
Se &é 2B ga wa 
2s g3é& 5 
a ee é E 
I - 
2 om Oo a 
aK a Ss wt M- 


1. Are galleries used for descent. 


into ditches, and the passage of can- 
non. 

2, Are used for descent into ditch- 
es, and the passage of troops, two 
deep. 

3, Sufficiently large for all the gene- 
ral purposes of attack, and as it allows 
the miner a free change of postnre, 
either to work kneeling*on both knees, 
or on one knee, with the right or left 
foot advanced, he works without feel- 
ing cramped, and executes this size 
more rapidly than any other. 
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4&5. Too small to work in fora 
greater distance than 10 or 12 feet. 

For the charges of mines, the follow- 
ing rules can be taken in computing 
the quantity of' powder necessary to 
raise a given volume of the earth, as, 
for example, a cubic yard. This quan- 
tity will vary according to the weight 
and tenacity of the soil, but when as- 
certained by experiment, the rule for 
determining the charge is obvious, viz., 
to take 17 of the cube of the tine of least 
resistance for the volume, then multiply 
the result so obtained (reduced to cubic 
yards) by the qnantity of powdtr re- 
qnired to raisc one cubic yard, this 
latter quantity being under different 

_ circumstances of soil variable. But 
in ground of ordinary weight and 
tenacity, it has been found.that by 
taking yyth of the cube of the line of 
least resistance in feet, the proper 
charge of powder for common mines 
is given in pounds. The line drawn 
from the charge perpendicular to tht sur- 
face is called the “line of least resist- 
ance.” For further information on the 
subject of mining, vide Aide Memoire. 

Minim — The sixtieth part of a 
fiaid drachm. 

Minute—A measure of time, the 
sixtieth part of an hour; a measure of 
an angle; the sixtieth part of a degree 
of a circle. : 

* ‘Minute Guns—Guns fired every 
minute, either as a signal of distress, 
or on-the death of an officer of rank, 
orof some high persondge of the realm. 

Minutes—A brief report of the 
proceedings of a Society or Council 
drawn up by the Secretary. For in- 
stance, the minutes of the Governor- 
General of India in Council, which 
convey the wishes and orders of Gov- 
ernment, and which are forwarded to 
the different departments concerned, 
or published for general information. 


= 

Mirror—That used in the Artil- 

lery service is a small circulgr look- 
_ing-glass for examining the bores of 
guns. 

Missile—aA projectile, or a wea- 
pon that is thrown by the hand, by the 
eross-bow, &c. 

Mitrailleur — As described by 
Major Fosberry, V.C., of the Bengal. 
Staff Corps, is a machine gun intended 
to throw “ mitraille,” that is, groups of 
small projectiles, independently, to dis- 
tances of 1,000 yards, to be used 
against troops under certain gircum- 
stances, and to replace shrapnel. 

There are several types of this ma- 
chine ; but the one to be described is 
the Montigny. 

The Montigny consists of thirty- 
seven rifled steel barrels, hexagonally 
formed exteriorly, and fitted and sol-- 
dered intoea wrought-iron tube some- 
what in the form of an ordinary piece 
of artillery; this has a movable breech- 
piece, worked by means of alever, and 
containing a spring and striker, cor- 
responding with each barrel. The 
whole of the barrels can be charged 
simultancously’ by the introduction of 
astecl plate containing the thirty-seven 
cartridges ; they can be fired indepen- 
‘dently, and at any interval of time, 
or the whole may he fired in one second; 
reloading takes five secords, and a 

. continuous fire at the rate of ten dis- 
charges per minute can be maintained. 

The gun is provided with both ver- 
tical and horizontal adjustments, and 
may be made to sweep horizontally 
along aline of adjustment botween cach 
discharge, or during the discharge itself. 
As there is no recoil, the gun once 
laid will continue to throw 28 Ibs, 
weight of projectiles per minute on 
the same spot, or at various points of 
any line requiring the same elevation 
withont any further labour than that 
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involved in the working of the lateral 
adjustment. It appears from Major 
Fosbery’s agcoffit, who was sent to 
Belgium by the English Government 
to report on this mitrailleur, that at 
866 yards the hits were 33°12 per cent. 

Major Fosbery does not recommend 
the mitrailleur as 2 substitute for artil- 
lery, but as an addition to the proper 
compleinent of that arm in the ficld, 
for the defence of roads, bridges, and 
defiles ; for the attack of mountain 
passes; for flanking short faces of 
works ; for protecting decks of iron- 
clads ; or in dealing with sn enemy 
unprovided with artillery. He is fur- 
ther of opinion that for such uses we 
should seek in vain elscwhere for a 
weapon which, weighing only 397 Ibs., 
and reqniring only two men, will prove 
so destructive. It would be specially 
useful in India, ° 

Since the above was written, the use 
of mitrailleuscs has been prominently 
brought before the public in the war 
between the French and Prussians, 
and they are stated to have been very 
destructive, 

From the report of the Special 
Committee appointed to carry out 
comparative experiments with the 
Montigny and Gatling mitrailleur, it 
appears that the result is in favour of 
the latter. * In a special competition 
between this gun and the Montigny 
mitrailleur of 37 barrels, the former 
made 618 hits in 3 minutes 31 seconds, 
in 720 rounds at 600 yards; the Mon- 
tigny, at the same range and with the 
same number of rounds, scoring 538 
in four minutes. With 558 rounds at 
800 yards the result was even more 
favourable to the Gatling, which made 
439 hits in 2 minutes 26 seconds, 
against the Montigny’s 292 in 3 
minutes 3 seconds. The committee 
have recommended the introduction 





of the small Gatling battery, which 
has only ten barrels, to throw a -45- 
inch bullet with 85 grains of powder, 
which is the same cartridge used for 
the Martini-Henry rifle. = 
Mitre-Wheel—A wheel having 
teeth, formed so as to work at an angle 
of 45° to the centre line of the shaft 
on which it is fixed, to move with 
another wheel of equal size fixed on a 
shaft at right angles to the former one, 
Mix —In the manufacture of 
gunpowder, “ mixing the ingredients,” 
after they have been weighed, and 
previous to submitting them to the 
incorporating mil], is a very neces~ 
sary process; it is performed by - 
putting the composition into a cy- 
lindrical gun-metal or copper drum 
about 2 feet in diameter, with an axle 
passing throngh its centre, on which | 
there are metal fiyers like forks; the 
machinery is so arranged that the flyers 
and drum revolve in opposite directions, 
when in motion, at a rate of about 100 
revolutions per minute; 5 minutes is 
sufficient for a thorough mixture ; the 
composition is then drawn off by a 
slip into canvas bags, capable of hold- 
ing 50Ib. charges, which are tightly 


“tied, and taken to small magazines ; 


these are called “ green charges,” ‘and 
are now ready for the next process, that 
of incorporation. : 
Mixing—Ail laboratory composi- 
tions may be included under three de- 
nominations. Dry, or those which re- 
qnire only the simple mixture of the 
ingredients. Wet, or those in whith a 
liquid is used in mixing, whether as a 
necessary ingredient, or to give con- 
sistency to the dry portions ; and those 
which require the application of heat to 
reduce all or some of the ingredients to 
a fluid or moist state, to admit of their 
mixing with the rest. The following 
is the process pursued in each state. 
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Dry Composition.—The ingredients 
of all compositions which are to be 
mixed dry, must be each separately 
mealed, and after being correctly 
weighed, are to be well mixed together 
by the hand, or wooden mixer, and 
passed as often as is necessary through 
sieves of the requisite degree of fine- 
ness, fitted with leathern tops and re- 
ceivers, which will prevent any of the 
‘finer particles escaping to the injury 
of the composition. 

Wet Composition.— The ingredients 
being mealed and correctly weighed, 
are to be mixed well togeffer by first 
pouring the liquids together into a 
proper vessel, ad then adding the dry 
by small quantities, stirring the com- 
position all the time to prevent its 
forming into lumps. 

Composition that requires Heat.—It 
Grease enter into the composition, it is 
first put into the boiler on the fire, to 
prevent the other ingredionts sticking 
to the sides and bottom ; if none be in- 
cluded, still a small quantity should be 
rubbed over the side and bottom for 
the above-mentioned purpose, and the 
other ingredients are to be added by 
handsfal, through a cylindrical funnel, 
for the safety of those employed in 
the preparation of ‘the composition, 
care being taken that the masses of the 
materials to be used are kept at such 
a distance that, should the portion in 
the boiler take fire, they would be safe. 
If gunpowder enters into the composi- 
tion, the boiler should be taken off the 
fire while the powder is being added, 
Sulphur requires to be constantly stir- 
red, or it will cake on the sides and 
take fire; in fact, all compositions 
should be well stirred while melting or 
mixing. With these precautions, little 
danger is to be apprehended, thongh in 
spite of them, ignition will sometimes 
occur, When it happens, the lid of 





the boiler, which should fit close, and 
always be at hand, must be quickly 
placed on it to smother the fire, 

Moat—aA wet or dry ditch, dug 
round the walls of a town or* fortified 
place. 

Model — In casting ordnance, a 
model or pattern of the gun to bo 
cast is necessary, and should be made of 
one or several pieces, according to the 
form of the mould required. When 
the form is such that the whole model 
can be withdrawn from the soil at once 
without injuring the mould, a single 
piece will suffice; but generally the 
model is composed of several pieces, 
so fitted that they may be put together 
in succession as the moulding pro- 
gresses, and finally taken apart and 
removed by piece-meal, when it ig 
complete. Models are made of wood. 
and iron; the latter are preferred on 
account of the greater smoothness 
which can be given totheir surface, and | 
the greater ease with which they may 
be extracted from the moulds, 

Molecules—The infinitely small 
material particles, of which bodies are 
conceived to be aggregations, 

Molten Iron—fron in a state 
of fasion. 

Mom-Roghun —~ The Indian 
name of a composition used for pre~ 
serving harness and furniture, It con- 
sists of two parts becs’-wax, two parts 
sweet oil or qpuiton fat, one part tur- 
pentine, and a very small quantity of 
camphor. 

Momentum—tThe “momentum” 
of a body is the product of its velocity 
and quantity of matter, which last is 
in the compound ratio of its density 
and magnitude. Let M be the momen- 
tum of a body, W its quantify of mat- 
ter or weight, and v its velocity, then 


M=Wy, whence wo and v=" 
v M 
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Thus, if a body weighing 20 -ibs. 
moves with a velocity, of 6 feet per 
second, then M==Wv=20 x 6120 feet 
momentum. 

Monk—A picce of junk or touch- 
wood laid over the priming of a mine 
to give the miner time to retire. 

Monk’s Guns—Pieces of ord- 
nance cast upon a principle which was 
brought forward by Mr. Monk in 
1838, which consists in maintaining 
the . proportion which the weight 
of metal in a gun should bear to 
that of the shot (about 1} ewt. in 
the gun to cach pound in the weight 
of the shot); at the same time in- 
creasing the thickness of the metal 
round the cylinder of the charge, and 
diminishing it in the chase. Some 
42-Pr. and 56-Pr. guns were cast in 
1838 upon his principle, which, how- 
ever, were never extensively cast, and 
are now obsolete. He designed also 
the 32-Prs. known as the A, B, and C 
Monk guns. 

Monkey—A heavy weight drop- 
ped from a pile-driving machine. 

Moorsom’s Fuze — A per- 
cussion fuze, made of metal (brass 
or bronze), and screwed into the shell 


(naval) like the ordinary naval fuze. 


It has within it three cylindrical cham- 
bers, in each of which 1s a hammer of 
brass, suspended on a copper wire, and 
one or two caps containing detonating 
composition. The two upper cham- 
bers are arranged in a similar manner, 
and cross each other at right angles, 
A small channel is perforated through 
each cap to serve 238 communication 
for the gas from the priming into the 
interior of the shell. ‘The action of 
the fuze is as follows: the copper wires 
are brokgn by the shock of the dis- 
charge of the gun, and the hammers 
are then released and allowed to slide 
in the chambers; when the shell strikes 





any hard substance, one or more of the 
hammers will come violently in con- 
tact with their respective caps, and ex- 
plode the shell. The reason for haying 
three chambers is to insure the ignition 
of the fuze whatever part of the shell 
strikes the object. This fuze has been 


superseded by Pettman’s fuze, in conse- - 


quence of its liability to burst premature- 
ly when fired with full service charges, 

Mortar —- A short piece of ord- 
nance made of cast iron or bronze, and 
having the trunnions in rear of the 
breech, The bores of bronze ‘mortars 
are from onc and a half to two calibres 
in length, iron mortars being about 
two calibres, and the shape of the 
chamber a truncated cone or gomer 
shape, named after a French Artillery 
Marshal of that name. Mortara were 
used by the Turks at the ‘sidge’ of 


Rhodes in 1522, and introduced into - 


the French Artillery in 1634, and were 
first used afloat by them in 1679, 
at the French attack'on Algiers; they 
were then discharged from a bomb 
ketch, precisely as at the present time; 
the ketch rig was invented then, and 
is continued without change. The ob- 
ject of this shaped piece is to throw 
shells at high angles, generally 45°, 
for the purpose of bombarding. towns, 
forts, or works of any kind, which, 
from their penetrating power in conse- 
quence of the high angles at which 
they are fired, are most effective; they 
are also yaluable in setting fire to any 
combustible matter amidst which they 
may fall, and when carcasses are used, 
the destruction is very great on falling 
into dock-yards, arsenals, powder ma- 
gazines, &c, 
The iron mortars used for land ser- 
vice are the : 
18-inch of 36 cwt. 
10-inch of 18 cwt. 
8-inch of 9 ewt. 
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Bronze mortars— 
53-inch royal of 1} cwt. 
4z-inch royal of { cwt. 

Iron mortars are used for garrisons, 
siege trains, &c, and the 8-inch 
mortar now forms a part of the ord- 
nance of the heavy field batteries used 
in India. Bronze mortars are very 
useful in the advance trenches in the 
attack of fortified places, from the 
facility in moving them from place to 
Place ; and in mountain warfare, from 
their lightness, they are valuable, 
Mortars have generally a fixed eleva- 
tion, viz. 45°, and the length or 
otherwise of the range is regulated by 
the charge. It is not unlikely that 
before long rifled mortars will be in- 
troduced into the service. 

Mortar, Eprouvette — An 
8-inch mortar, used up to a late date, in 
ascertaining the strength of gunpow- 
der. It has now been superseded by 
the Navez Leur’s ballistic apparatus, 
which gives both the strength and uni- 
formity of the powder. 

Mortise—Io carpentry, a hole 
cut in a piece of wood to receive a 
corresponding projection formed upon 
another piece, 

Mortise and Tenon — A 
description of joint used in wood- 
work, The extremity of one piece of 
timber is let into the face of another 
piece, a tongue being formed at the end 
of the piece to be let in, which is called 
tenon, and the hole cut in the face 
of the other is called a mortise, 

Moss-Trooper —A marauder ; 
freebooter ; plunderer. é 

Mother-Liquor — Tho waiter 
enclosed in the crystals of various salts 
before they have been finally boiled 
and pulverised. In the system of re- 
fining saltpetre, which has of late years 
been adopted (vide Nitre), the crystals 
are so minute that no liquor remains 





within them; this is a great ad- 
vantage, ang lessens the cost of 
refining. 

Motion—In this term is involved 
that part of mechanics known as dy- 
namics, which treats of the action of 
forces producing motion, and of the 
laws of motion. Motion is of two 
kinds, either uniform or variable, and 
is produced by force; and upon the 
nature of the force or forces depends 
in what manner the body acted upon 
will move. The simplest case of motion 
is that of a body moving uniformiy 
in a straight line, or in other words, 
traversing equal distances in any equal 
successive proportions of time what- 
ever, when it is called a uniform 
motion. 

The next in simplicity is that of a 
body moving in a straight line, but 
not uniformly, or as it may be de 
seribed, traversing unequal distances 
in any equal successive portions of 
time, when it is called variable mo- 
tion. 

The motion is said to be accelerated 
when the distances traversed in equal 
times are successively greater and 
greater, and when these distances are 
less and less, it is said to be retarded. 

As regards the laws of motion, they 
are three in number, 

The first law of motion states that 
aparticle at rest, and a particle in 
motion, will continuo to move uniform- 
ly forward in a straight line, until they 
be acted upon by some extraneous 
cause. 

* The second law of motion states 
that when any force acts upon a 
body in motion, the change of mo- 
tion which it produces, is the same 
in magnitude and direction as the. 
effect of the forec upon the body at 
rest. Hence it appears that if the 
time during which a constant force 
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acts upon a particle be divided into 
any number of equal ions, the 
same change of momentum will be pro- 
duced by the force during each of these 
portions of time, and, consequently, 
the entire change produced by the 
force during any interval of time, will 
be proportional to the length of this 
interval. 

‘The third law of motion states, that 
action and re-action are equal and in 
opposite directions, and from this lawit 
appears that the changes of momentam 
produced by different forces in the 
same time are proportional to the mag- 
nitudes of the forces as measured by 
the weights they would support, and 
areentirely independent of the masses 
of the bodies upon which the forces 
act, and of the nature of the connec- 
tion of the several parts of those 
bodies.—(Boxer’s Treatise on Artil- 
lery.) 

Motion, Parallel—A simple 
and beautiful arrangement of link- 
work invented by the celebrated Watt, 
to convert the reciprocating circular 
motion of the extremity of the great 
beam of the steam engine, into a reci- 
procating rectilinear motion adapted 
to the piston rod. 

Moulds for Casting Guns 
~All British ordnance which are cast 
in the present day are cast “solid,” 
with the exception of the larger natures 
of mortars, There are two methods of 
performing this operation, the one be- 
ingin loam, and the other in dry sand. 
In the former, the operation is again 
sub-divided into two difforent systems. * 
In England and on the Continent—the 
first method, which was that formerly 
practised—a conical wooden spindle is 
set in the founder’s lathe, a rude in- 
strument consisting of two uprights 
connected together by transoms, with 
journals on their upper surfaces, on 





which the ends of the spindle rest, 
Plaited or twisted straw is then rolled 
round it, the spindle being made to 
revolve slowly by hand until it has 
reached to a diameter somewhat less 
than the shape of the rough gun block 
which is to be cast. The surface. of 
the straw is then secured with loam 
in several coatings, which are gradu- 
ally less in thickness up to the last or 
finishing coat. A templet or profile 
of the block is set horizontally on the 
lathe supports, and fixed by index 
marks thereto, so that the edge of the 
templet shall act as a long turning 
tool with reference to the surface of 
the roughly formed loam core. The 
core being then caused to revolve 
slowly, and the templet being fixed 
at the hypothenuse of the right angled 
triangle which generates the truncated 
cone, the latter “turns” the core fo 
the shape of the required gun block. 
The core is then stoved, and receives 
a liquid wash to prevent adherence of 
the loam in the subsequent operation. 
On this core next is formed the mould 
of the same material; the loam is 
laid on in coats or layers increasing 
in thickness as the mould gets larger. 
After it has attained a sufficient thick- 
“ness, longitudinal bands of iron are at- 
tached to it by iron hoops, to strength- 
en the mould, and to enable it to 
resist the weight and tendency to 
expansion caused by the liqaid me- 
tal being poured into it. Finally, 
over this iron cage more loam is added 
to protect the caging frominjury. It’ 
should be stated that these operations - 
éannot all be effected at once; layer after 
layer of the mould must be stoved, and 
it is found inconvenient to stove, dur- 
ing the night, the previou#day’s work, 
As soon, then, as the mould is com- 
pleted, the spindle is knocked out to- 
wards its larger end, and the straw 
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plait gradually and carefully unwound 
brings away with it, at the last layer, 
the adhering coats of loam, and leaves 
ahollow mould of the form of the 
core, and consequently of the gun 
block. The monld then receives inter- 
nally the usual wash to prevent adher- 
ence of the metal, which would injure 
the turning tools, and be otherwise 
inconvenient. Under this system, it 
will be observed, a new core as well as 
mould has to be made for each piece 
cast, 

The other method resembles the 
above in general details, with the 
exception of this important dif- 
ference, that the cores or patterns (for 
the latteris the proper term) areof cast- 
iron; they are made once for all, and 
will last for ever. ‘The following is the 
detail of the operation and the time ex- 
pended. On the Ist day, rather more 
than one-half of the truncated cone 
forming the mould, one trunnion be- 
ing upwards (that is, supposing the 
pattern to be divided into two equal 
parts by a plane including the axis of 
the piece, and perpendicular to the 
axis of the trunnions), is well oiled to 
prevent adherence of the loam which 
is toform the mould. A pattern of 
a runner is placed one end on the edge 
of the trunnion, and the other half- 
way up the chase. This too is well 
oiled, A layer of well-wronght mould 
of a thickness of half an inch at the 
end of the dead-head, 3 inches at the 
trunnions, and 2 inches at the breech, 
is plastered over rather more than 
the upper half of the mould. Itis 
then stoved for the two following 
nights. On the morning of the 3rd 
day, the first layer is covered from the 
breech to the end of the dead-head 
with half hoops and longitudinal 
straps, which embrace and strengthen 
the Ist layer of the mould. A second 





layer of 14 inches is then laid over the 
hoopings and the ist Jayer, and stoved 
durigg that Sight. On the 4th day, a 
second set of half hoops and straps 
is similarly placed over the 9nd 
layer, and a 8rd layer of about 2 
inches everywhere added. A line of 
cavities for hand grips is then made, 
about 2 inches from each side of this 
layer along the whole length. These 
are for the purpose of handling the 
half moulds in the subsequent opera- 
tions. It is stoved for two nights. On 
the 6th day, the mould is turned over, 
so that the opposite side of the pattern 
is presented upwards. The edges of 
the different layers are trimmed evenly, 
so that the half monld thus made shal] 
be truly a half mould. The then 
upper surface of the monld ig oiled, 
and the first layer of the other half 
mould added as before described, 
This, once more, is stoved two nights, 
On the 8th day, a set of half hoops 
and straps and a 2nd layer over them - 
added as before. This is stoved one 
night. On the 9th day, another set of: 
half hoops, and straps, and 8rd layer 
are added, and stoved two nights. On 
the Ilth day, the mould ig opened; 
the pattern is withdrawn; the pattern 
of the runners is likewise pulled out ; 
the mould repaired and covered in- 
ternally with the usual chalk or other 
wash, to prevent adherence of the 
metal. The two half moulds are then 
brought together, and closed by two 
broad strips of hoop iron along the 
joint, and secured by a number of 
hoops driven on a foot apart over the 
whole length, A 4th layer of loam, 
% an inch thick, or sufficient every~ 
where to cover the hooping and 
straps, is added over the upper half of 
the mould, and stoved for one night. 
On the 12th day, the mould is turned 
over, and a similar layer of loam added 
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to the then upper half of the mould, 
and steved for one night. On the 
morning of the 13th day, it is ready 
for the casting pit. 

It then takes two days to lower four 
moulds into the pit, and to build over 
their heads the brick-work and system 
of channels, which are supported by a 
grating formed of strong iron bars. 
On the 16th day, the moulds stand ver- 
tically in the pit, the top of the moulds 
being a little lower than the top hole 
of the furnace. A fire of wood fuel 
is then lighted in the pit, a flue at the 
top of which leading to the chimney, 
carries away the smoke and gases 
evolved by the combustion and drying 
of the moulds. This fire is kept up 
day and night for 48 hours (16th to 
18th days). The moulds are then al- 
Jowed to cool down for 48 hours, from 
the 18th to the 20th day. It thus 
takes three weeks from the day the 
mould is commenced, to that on 
which the liquid metal is poured, into 
it, 

The great labour and loss of time 
attendant on this system of moulding 
induced the authorities at Woolwich 
soendeavour to establish the system 
termed that of “dry sand,” and which 
is that now adopted. 

"The important difference in this sys- 
tem consists in the fact that the mate- 
rial, dry sand, in which the form of 
the gun block is made, is retained by 
cast-iron boxes or jackets. These 
jackets are hexagonal in form. Those 
for the reception of the 9-Pr. castings 
exceed internally the pattern by 2} 
inches in diameter at the base, and 10 
inches atthe head. Each jacket con- 
sists of four pieces, fitting accurately 
over each other, two surrounding the 
gun and lower portion of the dead- 
head, and the other two the upper 
portion of the dead-head. The lower 





portions of the jacket are fitted with 
guide pins and cutters, which ensure 
perfect truth when brought together 
after the lining of sand has received 
the impression of the gun from the 
pattern on the moulding table. Four 
openings are made along each side of 
the jacket for the purpose of admitting 
the sand and for ramming the mould. 
These openings are disposed in a line 
upon the upper portions of the halves, 
andare covered with wrought-iron plates 
somewhat larger than the apertures, 
and fastened to the jacket with 
wrought-iron wedges, jamming be- 
tween the plates and projections cast 
upon the jacket for the purpose. An 
opening is made in that portion of the 
jacket which covers the trunnion to 
permit the sand being well rammed 
about it, after which it is covered 
with a plate fastened in the same man~ 
ner as above. The halves which sur- 
round the dead-head are fastened to- 
gether before the mould is made, this 
part being moulded in a vertical posi- 
tion, Each portion of the jacket is 
perforated with holes three-quarters of 
an inch in diameter, and about four 
inches apart, for the purpose of fairly 
educting the gases formed by the ad- 


“mission of the fluid metal into the 


moulds. 

The pattern is in halves, formed of 
hollow metal castings, truly turned and 
finished to represent the shape of the 
gun. Each half is fitted to the mov- 
able parts of a moulding table, the top 
plate of which admits of the pattern 
being raised or lowered through it ; 
the pattern when home, being most 
accurately fitted to the portion cut out 
in the table to receive it, the means 
employed in working the same being 
racks, pinions, and a worm wheel. 
The portion of the pattern which 
gives the form of the trunnion, is also 
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movable within the pattern by incans 
precisely similar to those above. 

The materials of which the moulds 
are composed consist of two “parts 
white loam and one of sand, ground 
together and thoroughly mixed by 
means of circular mill, having run- 
ners for the purpose. When the pat- 
tern is brought toits position, its sur- 
face is slightly oiled, and covered with 
a thin coating of burnt sand by means 
of a sieve, to prevent the adhesion of 
the mould. The jacket is then adjust- 
ed over the pattern by means of 
pins projecting from the face of the 
moulding table for that purpose. 
The jacket is then filled, and the 
sand well rammed around the pat- 
tern. The implement used in this 
operation consists of a short wooden 
staff, having a metal head securely 
fastened to the end of it. After the 
ramming ronnd the body of the pat- 
tern pas been thoroughly accomplished, 
the trunnion is raised by the means 
before mentioned to its seat, for all 
sand is now rammed around it, and 
when this is finished, the plates alluded 
to are secured upon the apertures of 
the jacket. A stecl wire is now insert- 
ed throngh the small holes of the 
jacket, to facilitate the escape of the 
gases. The trunnion is now gently 
withdrawn as described; after this, the 
pattern itself, leaving the sand undis- 
turbed and with a correct and sharp- 
edged impression of the pattern. The 
jacket is now lifted from the table, and 
any defects made good by the moulder, 
in the usual manner. A curved wire 
is now inserted at intervals of one 
inch along each side of the mould in 
Hoth halves, for aiding, still further, 
the escape of the gases generated. The 
mould is then coated with a wash of 
tan ash, pipe clay, and water in the 
proportion of 8ibs. of tan ash, 415. 


of pipeclay, and 2 gallons of water, 
well mixed. The jackct is then se- 
cured as before mentioned, and con- 
veyed to the drying stove, in which 
itis dried for about 12 hours, at a 
temperature varying between 450° and 
460°. 

The writer who thus describes this 
system, states, that out of the number 
of 180 guns which have been cast in 
the boxes and manner described, only, 
two have been condemned as unsound. 

Moulds for Casting Shot 
or Shell—Are made of metal or 
sand: in the latter case, the sand is 
similar to that used in casting guns, 
though a less refractory sand is needed, 
as the mass of metal is less, and pos- 
sesses, consequently, a less amount of 
heat. Itis mixed with clay-water to 
give the moulds form and consistency, 
In the manufacture of Palliser pro- 
jectiles, the heads are cast in metal, or, 
in other words, chilled ; and the bodies, 
in sand, By this method, as explained 
by Captain Orde Browne, “the head 
has the full crushing strength, while 
the body has more tenacity, and pro- 
bably impresses rather more of its force 
on the target on impact before it splits 
away from the head, but the main ad- 
vantage in casting the bodies in sand 
is that the metal is believed to be far 
less subject to the action of the mole- 
cular forces, which may either split it 
in store or crack itso as to cause rup- 
tare in the bore of the gun.” 

Mountain Artillery — Ord- 
nance of small calibre, especially a- 
dapted to mountainous countries, The 
ordnance forming the equipment of a 
Mountain Battery consists in the Home 
Service of 7-Pr, rifled guns. In India, 
there are a few of these batteries, but 
the 3-Pr. and 4? Howitzer are still in 
use, and will probably remain so until 
the weight of the 7-Pr. gun is decided, 
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which appears at present to be under 
consideration, with reference to the 
load an Indian mule is able to carry. In 
the mountainous parts of the Punjab, 
mules or ponies carry this nature of ord- 
nance, In Assam, a country abounding 
in forest, and subject to much rain, ele- 
phants alone are used. An elephant 
carries 1,400 Ibs. on a level plain. In a 
mountainous country this would be too 
-heavy a load, it has therefore been 
reduced to 1,000 lbs., which includes 
the gun or howitzer with the cradle, 
the gun carriage, and certain pro- 
portion of ammunition, The mules 
in India are smaller, and possibly 
inferior in strength to the Spanish or 
European mule; they are from 12 to 14 
hands, and the load each mule is capa- 
ble of bearing is about 260 Ibs, This, 
however, would be a heavy load for con- 
tinuous marching in a hilly country. 
In the Abyssinian compaign, it is stated 
that by thetime the force reached Mag- 
dala, 100 lbs. wes as much as a mule 
could carry. 

Mountings — The term is ap- 
plicd to a certain sum given to the 
soldier, annually, to defray the expense 
of altering new clothing which does not 
fit, and is called “half mountings.” 

Mousing a Hook—Is a mode 
of passing a piece of spun yarn round 
the point and back of the hook of a 
block, in order to prevent its disen- 
gaging itsclf from anything to which 
it may be hooked. 

Moving Force — Isincasared 
by the momentum uniformly gene- 
rated in a given time, and is equal to 
the product of the accelerating force 
and the quantity of matter. 

Mule—The hybrid between the 
jackass and the mare. Mules are used 
in India chiefly as beasts of burden 
jn the monntainous parts of that 
country. With mountain batteries, 
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they serve as draught cattle, as well aa 
for pack carriage in carrying ammuni- 
tion. The Indian mule is bred in 
the Hlimalaya mountains and in the 
Punjab. 

Muller — A hand instrument 
made of wood and covered with 
leather; it is used in the laboratory 
for reducing powder to great fineness, 
The term is also applied to the 
painter’s stone for mixing paint, 

Multiple—Any quantity which 
contains another an exact number of 
times without a remainder is a mul- 
tiple of the latter, and the latter is a 
submultiple or part of the former. 

Muncheel—A stretcher for the 
sick and wounded, similar to the doolie 
used in Bengal. It is a Madras term, 
and used in that Presidency. 

Munitions of War—Ammu- 
nition of every description, and military 
stores, 

Musket or Firelock-+The 
general name given to the arm of an 
infantry soldicr. Not many years ago 
the smooth-bore musket was the uni- 
versal arm of the Service, but since the 
introduction of rifled arms it has been 
superseded, first by the Enfield rifle, 
subsequently by the Snider rifle or 
converted Enfield, and lastly by the 
Martini-Henry rifle. The word “ fire- 
lock” received its name from the ac- 
tion of the flint and steel which com- 
posed the lock, producing fire. The 
term is still used in talking of the 
soldicr’s Muskets were first 
brought general use in the 
year 1690. 

Musquetoon — A species of 
musket, but thicker and wider in the 
bore than the ordinary musket. It 
propelled a ball about five ounces in 
This arm was used towards 
the close of the 17th century, It is 
now obsolete. . 
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BPtussuck—aAn Indian term; a 
leathern bag for carrying water, slung 
on a man’s back. It is oniversally 
used in India and amongst other 
Asiatic nations. 

Muster—A term taken from the 
Italian mostrare, or French montrer, to 
show, to put forth, to display. This 
definition will st once convey the 
origin of our word “muster” and 
explain its object—viz., that the 
troops may show themselves, and be 
counted over. 

Muster Roll—A return of all 


troops and establishments actually pre-_ 


sent on parade or otherwise accounted 
for, which is taken of each regiment, 
detachment, and department, on the last. 
day of every month. The presence at 
muster of all concerned is peremptorily 
necessary, otherwise an officer or sol- 
dier subjects himsclf to forfeiture of 
pay, unless leave by competent autho- 
rity has been obtained. In the Indian 
army, leave for sixty days, irrespective 
of muster, can be obtained by an offi- 
cer without loss of pay. 

Mutiny Act—Is an Act, as de- 
fined, for the punishment of mutiny 
and desertion, It was first framed in 
the reign of William III, and is the 
immediate ancestor of the onc in force 
now. With the view of placing a check 
upon the exercise of the military 
power of the King: the Act was passed 
for six months only at first. This 
Act, which empowers the Crown to 
form articles of war, and to consti- 
tute military courts-martial, was re- 
newed soon after its expiration, and 

, has been annually re-enacted, with 
many alterations and amendments, ever 
since. The Act provides for the as- 
sembling and constitution of courts- 
martial, and a variety of other military 
duties, and the punishment of military 
crimes and offences. 











Muzzle, Drooping of—Vide 
Drooping. 

Muzzle-loader — The name 
given to all rifled guns which are load- 
ed at the muzzle, to distinguish them 
from breech-loaders. All the newly- 
made guns are rifled and loaded at the 
muzzle, and this change from breech 
to muzzle-loading, in ordnance, has 
been brought about chiefly from the 
former system in heavy guns not 
admitting of large charges being fired, 
with certain other disadvantages, such 
as the unwicldiness of the breech- 
loading apparatus, a more dangerous 
fuze (percussion) being used, and being 
considered as well a less enduring 
piece. Whereas a muzzle-loading gun, 
as described by Lieutenant-Colonel 
Owen, R.a., “has a simpler, less 
costly, and stronger construction; the 
ammunition is less costly, and a simple 
faze, without percussion arrangement, 
can be used.” 

Muzzle of a Gun—Applied to 
the mouth of a piece of ordnance. 

Muzzle Stoppers—Used with 
small-arms, to prevent dust and dirt 
getting into the barrel, 


N. 

Nadir—That point in the heavens, 
directly under our fect, which is dia- 
metrically opposite to the zenith, which 
is over our head, 

MNaick — An Indian term for a 
corporal in a Native Regiment, 

Nails—Are used as fastenings in 
wood and iron work, and for other 
purposes ; they are of different sizes 
and material, Iron nails are either 
wrought, cast, or cut out of sheet iron; 
wrought nails are also made from plates 
rolled for the purpose, and then slit by 
means of slitting rollers into “ nai) 
rods” or split rods of various sizes and 
qualities, according to the variety of 
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nail required. The various “sorts” of 
forged nails are many, numbering 
upwards of 300, to which are given 
specific names, as hurdle, scupped, 
mop, &c., and are known also under the 
retail terms of four-penny, six-penny, 
ten-penny, &c, Nails are also distin- | 
guished after the forms of their heads | 
and points, as rose, clasp, diamond, &c., | 
heads; and flat, sharp, spear, &c., points. j 
The thickness is expressed by the terms 
Sine, bastard, strong; the length of 
some sorts by direct lincal measure, 
but it is more usually included in the | 
weight of 1,000 of the nails referred ; 
to. 


Naphtha—a bituminous inflam- - 
mable liquid. It is also obtained by | 
distillation from petroleum, 

Nasmyth’s Hammer — The 
following description is given in 
Weale’s Dictionary of Terms of Art: 
“Nasmyth’s patent direct-action steam 
hammer is employed instead of the 
old helves or lift hammers, and is 
worked ‘by a connected high-pressure 
steam engine, which raises the hammer | 
to any required height within its ver- 
tical range of motion, and in which ; 
it is guided by two planed guides. 
On the escape of the steam, when 
the valve of the cylinder is opened, 
the hammer falls on the work that 
lies on the anvil with the full foree 
due to gravity, with scarcely any loss 
from friction. ‘Che instant the ham- | 
mer has given its blow, the steam is © 
again let in under the piston, and the 
same action is repeated with case and 
rapidity.” 

Nasmyth’s steam pile-driving Engine. 
—“ There are two grand or important | 
features of novelty in this pile-driving ! 
engine, compared with all former con- - 
trivances for the like purpose. In the 
first place, by the employment of the 
steam-hammer action, the steam is 





made to act direct in raising up and 
letting fall the hammer, or monkey, - 
withont the intervention of any rota- 
tory motion; while, in the second 
place, another grand feature consists 
in the employment of the pile about to 
be driven, or raised up and planted in 
its situation by the machine, by means 
of a windlass worked by a small der 
tached steam-engine, Some concep- 
tion of the rapidity with which piles 
are driven by this machine may be 
formed, when it is stated that a pile 
measuring 60 feet in length, and 14 
inches square, can be driven 45 feet 
into stiff soil, down to the rock below, 
in four minutes ; and such is the good 
effect resulting from the blows being 
given by a great mass of 30 cwt. 
striking quickly, but with small velo~_ 
city of actual impact, that the head of 
the pile requires no hoop, and presents, 
after being driven, a neater appearance 
than it had when it was first placed 
under the hammer.” 

Nave—The central part of a wheel, 
generally composed of a cylindrical 
block of wood in which the axle-arm 
works. In Bengal, naves are usually 
made of sissoo ; in Madras and Bombay, 
of babool ; but in these Presidencies, 
the nave at one time used was of metal, 
composed ,of two metal discs or cir- 
cular plates of equal dimensions, 
with the nave box passing through 
their centres. In the Madras wheel, 
the nave box is cast in one piece 
with one of the plates, but the prin- 
ciple of construction is the same, 
whether it is so united, or cast sepa- 
rately. Between the two plates ate - 
placed the 12 spokes; the latter so 
formed, that the parts which enter the 
nave are in close contact with each 


: other, and with their ends forming an 


arch completely round, but not quite 
touching, the nave box. The whole 
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° eonstruction is then firmly bolted to- 
gether, with 12 triangular bolts pass- 
ing throngh holes in the discs, and fit- 
ting into the triangular spaces formed 
between each spoke by their radiation 
from each other. These bolts have 
eircular heads, and when driven into 
their places, their ends are secured out- 
side by nuts. The naves are in two or 
three parts. The great advantage in 
the latter is that the top and bottom, 
as two of its parts are termed, are al- 
most rendered perpetual, whereas in the 


nave in two parts, if the box wears and- 


therefore becomes unserviceable, the 
box with bottom, altogether nearly $ 
of the nave, is rendered useless, and 
must be renewed ; but with the nave 
in three parts, the box alone is renew- 
edif it wears away. 

In the late Madras Artillery, the 
gun-metal nave has* been in use 
for the last 60 years, and no fail- 
ure of its “strength or durability 
has ever been reported. For many 


reasons if appears a great improve-" 


ment on the royal pattern block 
wave, and Artillerists. will be glad to 
know that it has been introduced into 
the service for the wheels of all carriages 
Hiable-to come under fire, The com- 
piler can speak as. to its durability from 
an experience of some years in the 
charge of Madras gun-carriages whilst 
on service in Burmah, In that coun- 
try, for two or three years after it 
was annexed to the British possessions 
im 1852, gun-carriages, Bengal and 
Madras, had to stand out uucovered 
and exposed to sun and rain. During 
that period not a Madras wheel was 
the worse for exposure, whereas the 
majority of the Bengal wheels had 
large deep splits in the wooden naves, 
which necessitated their being replaced, 
and the wheels set up afresh. 

Very serviceable naves can be made 


from the preserved or non-decayed 
parts of condemned naves put together 
in three pieces, and termed “com- 
pound” or “ joined naves.” 

Navez’ Electro-Ballistic 
Apparatus— Vide Electro-Ballis- 
tie Apparatus. 

‘Near—Applicd to the left hattd or 
riding horse of a team; to the left 
feet, fore or hind, of an animal ; to 
the side or stirrup on which the horse 
is mounted, 

Necessaries — In a wilitary 
sense, are such articles of clothing, &c., 
as are provided by the State to the 
soldier on his first entering the army, 
and which he has to keep up at his 
own expense. The articles which com- 
pose the necessaries of an artillery 
soldier will be found under the head 
of “Kit” in the Appendix. : 

Neck—In artillery, the narrowest 
part of a picce of ordnance, comprised, 
in smooth-bore guns, between the 
muzzle astragal and fillets and the 
swell of the muzzle. Itis also that 
portion of metal behind the breech 
ogee, termed the neck of the casca- 
ble, and which is contained between 
the neck fillet and the button as- 
tragal. 

Weedles—In the ordnance de- 
partment, needles are used for the 
following purposes : Necdles, sewing 
—in making cartridge bags, making 
and repairing flags, &c. Needles, sail 
in making and repairing powder 
cloths, paulins, and other articles 
made of vitry, canvas, or double gun- 
ny. Needles, packing —in sewing 
single gunny, and in covering ‘boxes 
and other packages, 

Needle-Gun — This weapon, 
which is the small arm of the Pras- 
sian service, is thus described in the 
Birmingham Gazette :—The “ Zand- 
nadelgewebr,” or needle-gun of the 

El 





NEE 


226 


NIP 





Prussian service, to which the victories 
* of the Prussian arms in 1866 have 


been attributed, appears to have been- 


originally patented in England as a 
muzzleloader in 1831, by a Mr. 
Moser, of Kennington. The inven- 
tion came before its time; its cold 
reception in England drove the paten- 
tee to seek forcign patronage for his 
novelty, and Prussia was lucky cnough 
to appreciate and to adopt the new 
weapon, Dreysa, a gunmaker of 
Sommala, applied the breech-loading 
principles to Moser’s patent ; and thus 
amended, the arm, ten years later, was, 
jn 1848, introduced into the Prussian 
service. The principle, briefly stated, 
is the driving of a pointed piston or 
“needle”? by the action of a spiral 
spring (such as is used in the manu- 
facture of children’s toy guns) into a 
small case of fulminate contained in, 
and situated between, the powder and 
the bullet of a single cartridge. In 
the action of opening the breech, the 
spiral spring is set by the trigger; 
and thus the trigger, when pulled, re- 
Jeases into operation the spiral spring, 
‘which, in its turn, forces the needle 
into the cartridge and fires the piece. 
Upon this oldest form of the Prussian 
needle-gun improvements have been 
made, the chief effects of which have 
been a reduction of the mechanism of 
the needle of 1848, anda general light- 
ening of the entire piece. None of 
these alterations, however, have touched 
those two apparent evilsin the old form 
of this arm which militated against 
its adoption by England in 1850. 
These are, the position of the fulmi- 
nate in the interior of the cartridge, 
and looseness of mechanism, involving 
possibility of the escape of gas round 
the needle and at the base of the 
plunger. To these two particular 
points France mainly devoted herself 





in seeking a superior needle rifle to 
that of Prussia.” 

Neutrality — As explained in 
Brande and Cox’s Dictionary, is “ the 
condition of a State which does not 
_take part in a war between other States. 
A neutral nation has the right of fur- 
nishing to either of the contending 
parties all supplies which do not fall 
within the description of contraband 
of war, aud to conclude treaties with 
either unconnected with the subject of 
the war. It appears to have been the 
old principle, with regard to the mari- 
time trade of a neutral nation, that the 
property of an owner belonging to the 
hostile country might be seized by a 
belligerent on board a vessel, or vessels, 
belonging to a neutral power ; but the 
general rule now asserted is that the 
flag covers the cargo ; by which means 
right of search, except for specific 
purposes, is rendered unnecessary. By 
the declaration of March 28, 1854, made 
on the occasion of the Russian war, 
England waived the right of seizing 
cnemy’s property on board a neutral 
yesscl, unless contraband, but did not 
abandon it.” 

Night Firing — The direction 
-being known, and the gun or mortar 
haying been properly laid, wile it is 
light, battens should be nailed to the 
platforms, touching the felloes of dhe 
wheels or trucks or side of the mortar 
bed. ‘he elevating screw or quoins 
must also be fixed. A much superior 
method of laying guns or mortars will 
be found under the head of Collimator. 

Nipple—The passage of corfmu- 
nication in percussion arme between 
the cap and the charge ; the percus- 
sion cap is placed on the nipple when 
the firelock is primed and by the ac- 
tion of the lock the piece is discharged. 
In breech-loading arms, there is a dif- 
ferent arrangement for igniting the 
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charge, which renders the nipple unne- 
cessary ; these are fired by means of 
a needle or some similar method. 

Nitrate of Silver—The most 
important of the salts of silver. It 
is prepared by several methods, 

1st—By dissolving pure silver in 
dilute nitric acid with the aid of heat, 
and evaporating to crystallization, 

2nd.—From standard silver dissolved 
insdilute nitric acid, the solution eva- 
porated to dryness in a porcelain dish, 
and the residuo heated nearly to red- 
ness. The nitrate of silver fuses with- 
out change, but the nitrate of copper 
is decomposed, leaving the black oxide 
of copper; 2 small portion of the mass 
is removed from time to time, dissolved 
in water, the solution filtered, and 
tested with excess of ammonia. When 
this re-agent ceases to produce a blue 
colour, the process is completed, 
and if the residue be treated with 
water, the solution will yield, on eva- 
poration, crystals of pure nitrate of 
silver. It is used in the laboratory for 
the precipitation of acids. 

Nitre — Or saltpetre, chemically 
called Nitrate of Potassa (KO. NOS). 
This salt occurs in nature as an incrus- 
tation upon the surface of the carth in 
hot cl@ates, such as India, Arabia, and 


in.great abundance, especially in the 
‘districts of Tirhoot, Behar, and Agra, 
Wherever saltpetre exists, the ground 
is found impregnated with saline matter 
and perfectly barren, During the perio- 
dical rains, these districts are over- 
flowed, the various salts are dissolved 
and brought into contact, when new 
combinations follow, and fresh salts 
result, as the water evaporates or per- 
colates the soil. ‘These are found and 
collected, and after repeated washings, 
evaporations, &c., the nitre passes into 
the market, where it undergoes crystal- 





lization, and is in this state exported 
to Europe. The crude mass is called 
in Hindustani “dhoah,” and when 
transformed into crystals and well- 
washed, “calniee,” and valued at 94 
per cent. of pure nitre, which, how- 
ever, is very much over-estimated. 
Salipetre, before it is made use of as 
an ingredient for gunpowder, has to be 
thoroughly refined, so as to free it from 
all its impurities, which consist of ox- 
traneous salts, such as muriates, sul- 
phates, &c., and this process is perform- 
ed by boiling the crude saltpetre in large 
copper pans, for six or eight hours, 
removing, on its becoming heated, all 
the scum that floats on the surface. 
It is then pumped off and received 
into filtering bags, and the liquid, after 
passing through these bags, is conveyed 
by a copper pipe or channel into the 
refining room, where large cisterns, 
lined with copper, are ready to receive 
it. Immediately on the liquid falling 
into the cisterns, it is agitated with 
wooden rakes, until fine crystals of 
saltpetre form, which are raked up 
and placed on a sloping frame, where 
they remain till sufficiently drained; 
after this the saltpetre is thrown into 
a washing cistern, which has a false 


| bottom, and thoronghly saturated with 
South America. In Bengal, it ig found { 


filtered water, and subsequently with 
distilled water,—in the former case for 
© couple of hours, in the latter for four- 
and-twenty,—when it is drawn off, and. 
the saltpetre thrown into a drying bin, 
Which has also a false bottom, It is 
afterwards dried either by solar-or arti- 
ficial means, and packed away in barrels. 
The proportion of grough saltpetre to 
water is about 1} lbs. of the former to 
1 1b. of the latter. A charge of salt- 
petre is about 40 ewt., mixed with 270 
gallons of water. For the method 
pursued in testing nitre, vide Salt- 
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Mitrogen—This isthe gaa which 
exjata in the air, and dilutes the oxy- 
gen 80 a8 to moderate its activity and 

-fit it for the proper maintenance of 
Hife, combnstion, and numerous other 
offices it has to fulfil. Nitrogen, in its 
pure state, is quite free from smell; it 
instantly extinguishes flame, andcannot 
support life. Atmospheric air is a 
mixture of yery ucarly four measures 
of nitrogen with one measure of oxy- 
gen; it contains, besides, small quanti- 
ties of other gaseous substances, a8 
vapour of water, carbonic acid, and 
ammonia. 

Nodes—In astronomy, are the op- 
posite points of a planet, where its or- 
bit appears to cut the orbit of the earth 
or ecliptic. 

Nolan's Range 
Vide Telemeter. 

Nomenclatare—As applied to 
military stores, signifies the name given 
to each article used in the service. 

Nominal Power —By this term 
is understood a steam engine having & 
cylinder of given diameter, @ given 
Jength of stroke, with a uniform pres- 
sure upon the piston of 7 Ibs. per inch. 
By the term “actual” power is meant 
the number of times the engine is cap- 
able of lifting 33,000 lbs. 1 foot high 
per minute. 

@on-Commissioned Offi- 
oor—As the vame implies, is an officer 
without a commission, but who by his 
position in a regiment, and by virtue of 
the power attached to that position, 
exercises control over those beneath 
him, such as a serjeant over the private 
soldiers of his regiment. Sergeant- 
majors, quarter-master sergeants, and 
sergeants are the N.C. O. of a regi- 
ment. A non-commissioned officer 
can be reduced to the ranks by order 
of his colonel or commanding officer 
without the intervention of a court 
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martial ; but so long as he holds his 
rank he can receive no minor punish- 
ment, ss 
“won-condensing Engine— 
A high pressure engine, the steam not 
being condensed after leaving thecylin- 
der, but passing out into the atmosphere 
after having acted upon the piston. 

Non-conductors— Substances 
through which the eleciric finid passes 
with considerable difficulty or noteat 
all, such as glass, resin, sulphur, silk, 
hair, wool, the air, &c. 

Non-effective—In the army, 
are the officers or men employed on 
other duties than regimental, such as in 
Staff appointments and the like, The 
term is used as the primitive or nega- 
tive of effective. 

Notch—A nick ; a hollow in any- 
thing. In gunnery, the groove on the 
base ring, or tangent scale, and swell of 
the muzzle, or on any other sight by 
which a gun is laid. 

Nozzles — ‘Those parts of a 
steam engine in which are placed the 
valves that open and close the commau- 
nicati sa between the cylinder and the 
poil:7 and condenser in low pressure 
or Andensing engines; and between the 
eylinder and boiler and atmos; here in 
-high pressure or non-cond ig ene 
gines: 

Nullah—An Indian term, signi- 
fying a small stream, or the arm ofa 
river; also the place which was once 
the bed of a river. 

Numdah-—a species of felt, used, 
among other purposes, a8 a pad under 
saddles. 

Nut—A square or hexagonal metal 
or wooden block, having a spiral hole 
through its centre into which a screw 
fits, and by the,interplacement of the 
threads of which, with those in the nut, 
“the cohesive strength of the hold” 
consists, 
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Oakum—The untwisted strands 
of old rope. It is used in packing 
shot and shell, wiping the vents of 
guns after firing, cleaning elevating 
screws and different implements, and 
also in making washing sponges. 

Oath—According to Brande and 
Cox’s Dictionary, an oath is defined by 
Paley as, ‘the calling on God to witness, 
i. e., to take notice of what we say : and 
invoking His vengeance or renouncing 
His favour, if what we say be false, 


or if what we promise be not perform-" 
- ed? 


By the jurisprudence of nearly 
all known nations, it has been admitted, 
in one form or another, as the 
solemn test of truth in judicial pro- 
ceedings. In military courts-martial, 
evidence is given by most Christians 
on oath sworn on the Bible, except by 
such sects as profess conscientious ob- 
jections to oaths. 

Obedience — The first duty 
of an officer or soldier is obedi- 
ence to orders. This is the life-spring 
of the army : without it no body of men 
can be kept together. It is a principle 
therefore which cannot be too strongly 
inculcated amongst all ranks. 

Objective—A technical military 
term®ignifying, as the word implies, 
the aim or object of the military 
combinations and movements on the 
theatre of war, 

Oblate—Flatiened or shortened. 
In geometry, a term applied to a sphe- 
roid, produced by the revolution of a 
semi-ellipse about its shorter diameter; 
of this figure is the earth. 

Oblique Fire—Taking the ene- 
my slantwise. Thus when twé batteries 
bring their fire directly upon one point 
of the enemy’s line, they make what 
is called a cross or conccutrated fire, 
which is very destructive upon columns, 
though not so effective as enfilade fire. 





Observatory—A building erect 
ed for the purpose of taking astrono- 
mical observations, and which is for- 
nished with the most approved instru- 
ments. In Europe one of the first 
observatories was built by Tycho 
Brahe, a nobleman of Denmark, on the 
island of Huen, in 1576. The observa- 
tory of Paris was built in 1667, that of 
Greenwich in 1675. Public observato- 
ries are now maintained in almost every 
civilised country, and there are several 
private ones in England, By the daily 
observations made, and the means taken 
of publishing these observations, a 
great advance has been made in 
astronomical science. (Brande and 
Cox). In different parts of India, and: 
especially near Delhi, the remains of 
large native observatories are to be seen, 
showing the great interest, and as we 
know, the intense study given by the 
natives of India to the sidereal world. 

Obstacles — The impediments 
used to render the approaches to ficld 
works more difficult to the enemy. Of 
such are palisades, stockades, barrriers, 
abatis, trons-de-loup, chevanx-de-frise, 
harrows, crow’s feet, fougasses, and 
inundations. 

Obtuse Angle—That which is 
greater than a right angle, 

Off—A term used in speaking of 
horses harnessed to a carriage, in con- 
tradistinction to near. 

Off-Reckonings — Ax allow- 
ance formerly made to the Command 
ing Officers of Regiments and Cap- 
tains of Companies, out of the annual 
clothing money set aside for their men. 
The allowance was subsequently only 
given to the Colonels of Regiments, 
and was a fluctuating sum, depending 
on the amount of the surplus left after 
the clothing was made up. About 
eighteen years ago an average of thirty 
years’ “ off-reckonings” was struck, and 
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a fixed sum from that period allowed 
yearly to Colonels, termed *‘ Colonel’s 
Allowance.” The term “ off-reckon- 
ings” is now therefore obsolete. 

Off-sets—In surveying, a curved 
boundary; the surveyor measures a 
straight linc as near to it as convenient, 
and makes this line a side of onc of 
the triangles from different points of 
it to the curve. These are called off- 
sets. They must be perpendicular to 
the straight line, and are usually 
measured with straight rods, placed 
against the measuring chain without 
disturbing it, In this way, means are 
furnished for plotting as many points 
of the curve as there are off-sets, and 
‘through these points the map may be 
drawn. . 

Offence, guns of—Are gener- 
ally heavy guns, because they combine 
the longest range with the greatest 
‘accuracy, and the most destructive 
effect. 

Officer — According to Johnson, 
a man employed by the public. In a 
military sense, the name is applied to 
those in a regiment who exercise con- 
trol or command, It is also applied to 
a person acting ina civil or military 
situation under Government, 

Ogee—A moulding in architecture, 
partly concave and partly convex. 
Mouldings termed ogees are cast on 
gsmooth-bore orduance and mortars, 
and are known in the former as the 
breech and base ring ogees, in tho lat- 
ter as the reinforce and muzzle ogees. 

Oils — Those used for Artillery 
purposes are chicily vegetable oils, 
such as the cocoanut, mustard, 
and linseed oils; the two latter being 
extracted from the sceds of these 
plants by expression, and the former 
in the same manner from the cocoanut 
palm, The nut having been stripped 


of the husk or coir, the shell is bro-- 





ken, and the fatty lining enclosing the 
milk is taken ont. This is called cobri, 
copra, or copperah, in different locali- 
ties. Three maunds of copperah are 
thrown into the mill with about three 
gallons of water, and from this is 
produced three maunds, or seven and 
three-quarter gallons of oil, The use 
these oils are put to is as follows : 

Cocoanut oi}, for clearing elevating 
serews and different other articles, 
It should never be used for the barrels 
of small arins, as if contains an acid 
destructive to the interior of the bar- 
rel. Mustard oil, in preparing hides, 
and used by laboratory men, after 
working carcass composition, &c., for 
cleaning their hands. Linseed oil, in 
making paint, and also to mix in paint 
which becomes thick from long keeping. 
There is also another oil, —viz., that de- 
rived from the gurjun tree (wood oil), 
which is made use of in arsenals, and 
found to answer better for painting on 
tin than any other, and which should be 
used for case shot, &¢.; itis very volatile, 
and dries rapidly even in wet weather, 
at which time common oils dry very 
slowly. For the preservation of small 
arms from rust, petroleum oil, refined, 
and known as “ Price's Rangoon Oil,” 

~istiow used in the Service. Petroleum 
isa rock oil, and procured from the 
bowels of the earth from wells sunk to 
the depth required. {ts colour in its 
crude state isa dark green, but when re- 
fined and distilled, it is perfectly trans- 
parent. Burmah, Canada, and North 
America produce large quantities, of 
petroleum. 

Olympic Games—Were insti- 
tuted, so it is stated in James’ Diction- 
ary, by Hercules, A. M. 2856, in honor of 
Jupiter Olympus, at Olympia, a city of 
Elis, in the Peloponnesus. They were 
celebrated every four years. The design 
of them was to accustom the young 
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military men to all athletic and mili- 
tary exercises, 

Opening of the Trenches 
—Synonymous with breaking ground, 
or the commencement of the works of 
attack against a fortress. 

Operations, Base of—With 
reference to an army, as explained by 
Col. Macdongall, is “the point, tine, or 
district from which it starts, and from 
which all its re-inforcements and 
supplies proceed, when it is committed 
in a campaign. It may be a single 
town; it may be a frontier line of any 
length; or a line of sea-coast, if the 
army possesses the command of the 
sea; or it may be a district of country 
having breadth as well as length, 
Whatever be its natnre, it must be 
such that the army retreating upon it, 
in case of disaster, shall, on reaching 
it, find sticcour and safety.” 

Orbit—In astronomy, is the path 
described by a planet in itstrevolution 
round the sun, 

Ord’s Fuze — Used in mining. 
It is waterproof, and therefore useful 
for sub-marine purposes, 

Order of the Star of India 
—An Order instituted by Her Ma- 
jesty Queen Victoria, in 1861, for the 
purpose of reivarding persons for con- 
spicuous merit, who haye rendered 
important service to the Crown in In- 
dia, There are three classes in the 
order,—twenty-five Knights Grand 
Commanders, fifty Knights Command- 
ers, and one hundred Companions, 
The insignia are: the collar, com- 
posed of the heraldic rose of Eng- 
land, two palm branches, in saltire, 
tied with a riband, and the lotus ower, 
alternately connected together by a 
double gold chain. In the centre is the 
imperial crown, from which is depend- 
ed the badge, consisting of a muilet 
set with brilliauts, over an oval medal- 





lion containing an onyx cameo bust of 
the Queen, surrounded by the motto of 

c order, “ Heaven’s Light our Guide.” 

Orderly Room—The Court of 
the Commanding Officer, where charges” 
brought against the men of his regi- 
ment are investigated, and sentence 
passed. It is also the office of the 
Commanding Officer from which all 
orders emanate. 

Ordnance — By this term is 
understood in the British Service any 
description of warlike stores; but its 
special signification as used by the 
Actillery comprehends every projectile 
fired from a gun, as well as the gan 
itself, forming a part of the equipment 
of that branch of the military service, 
and also a portion of the material. For 
the list of ordnance, smooth-bored and 
rifled, at present in the service, vide 
list attached at the end of the book. 

Orillon—TIn fortification, the cir- 
cular part of the flank towards the 
shoulder of a bastion, which serves to 
cover the rest of the flank. 

Orpiment — A sulphuret of ar- 
senic. ‘There are many varieties of 
orpiment, one in fine golden coloured 
scales, another in dense yellow stony 
lumps, a third in earthy looking 
masses, called King’s Yeilow, a fami- 
liar paint; but the orpiment used 
in the laboratory for blue lights, sig- 
nal lights, and parachute light balls, 
is the red proto-sulphuret or realgar. 

Oscillating Engine — This 


-engine derives its name from its cylin- 


ders oscillating” upon hollow axes 
or trunnions, through which the steam 
is admitted to, and withdrawn from, 
the cylinders ; the piston rod by this 
means accommodates itself to the 
motion of the crank, without the 
parailel motion being required, 
Oseillation—The motion which 
a pendulum undergoes when moved by 


our 


a RT 
any force, and which is indicated by the 
centee of gravity,describing alternately 
acircnler are on the one side or te 
other of its position of rest. If there 
“were neither friction nor atmospheric 
resistance, this motion of vibration or 
oscillation, on either side of the posi- 
tion of equilibrium, would continue for 
ever, but in consequence of these resist- 
ances, the distance to which the pendu- 
lum swings decreases more and more 
with every swing, until it comes to rest. 

The centre of oscillation is that 
point in a body vibrating about a hori- 
zontal axis, in which, if the whole 
mass of the body be supposed collect- 
ed, the period of oscillation will be 
the same as before. 

Out-lying Picquet—VidePic- 
quet. 

Out-post — A body of troops 
posted beyond the bound or limits 
of the encampment. Officers com- 
manding out-posts should make them- 
selves thoroughly acquainted with 
the locality in which they are 
placed, by carefully examining the 
post, the heights within musket shot, 
the roads and paths leading to or near 
the post, ascertaining their breadth, 
and practicability for cavalry or artil- 
lery, in order to insure a Constant and 
ready communication with the adjoin- 
ing posts and’ vedettes. The hollows 
which may cover tle enemy’s approach 
should be examined, and al! points 
considered with reference to the pos- 
sibility of an attack. 

Out-post Duty—The object of 
this Service is thus explained by Col. 
Macdongall in his Theory of War: 
‘The safety of an army in an cnemy’s 
country materially depends on the 
manner in which the out-post duty is 
performed. The out-posts, picquets, 
and advanced sentrics are the watch- 
dogs of the army, whose peculiar busi- 
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ness is to detect and give timely warn- 
ing of the approach of an enemy, as 
well as every circumstance which may 
appear to threaten its safety. An 
officer in command of an out-post 
should invariably act as if the safety 
of the whole army depended, on his 
individual vigilance, and he should 
impress the same feeling of responsi- 
bility on the mind of every one of his 
sentries.” 

Outrance — A French term; 
to the utmost ; to the last extremity. 
Thus the French say, buttre @ outrance, 
to fight to the last extremity, 

Out-works—In fortification, are 
the works coustructed beyond the en- 
ccinte or body of the place and the 
glacis, such as ravelins, tenaille, horn 
and crown works, counter-guards, lu- 
nettes, covered ways, &c. 

Oxidation—The conversion of 
metal surfaces into rust, by their com- 
bination with a certain portion of 
oxygen. 

Oxide of Iron—Results from 
the combination of iron with oxygen, 
in sufficiently large quantities to 
cause it to lose its metallic state, 

Oxygen — Onc of the elements 
widely diffused throughout nature, but 
which is never found in a pure 
jsolated form. In the atmosphere, it 
is mechanically mixed with nitrogen ; 
in water, it is chemically combined 
with hydrogen. Oxygen was dis- 
covered by Priestley in August i774, 
and one year Jater by Scheele, who 
was then unaware of Priestley’s dis- 
covery, Eighty-nine per cent.. (by 
weight) of water consists of oxygen ; 
atmospheric air contains twenty-three 
per cent. of the same element, which 
also exists in combination with most 
of the other elements in various pro- 
portions. 

Sym 0. Eq. 8. Sp. Gr. 11057. 
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Pace—The rate at which a man 
or animal moves, either at the walk, 
trot, or gallop. The usual length of a 
man’s pace is about 30 inches, and 
the soldier is trained to take this 
length. A horse walks at the rate of 
$28 feet in a minute, or nearly 3$ 
miles an hour; trots 656 feet in a 
minute, or narly 7} miles an hour; 
and gallops 1312 feet in a minute, or 
15 miles an hour. 

Pack Saddle—That used in the 
Abyssinian campaign for the transport 
of mountain artillery with its ammau- 
nition, stores, &c., was the Otago pat- 
tern, It is carried on mules or ponies, 
The weight of this saddle, with harness 
complete, is 45 tbs, 8 ozs., but when is- 
sued for mountain artillery, the baggage 
straps, weighing 6)lbs., are not re- 
quired, reducing the weight to 39lbs, 

Pack Thread—aA coarse thread 
or string used for sewing up and se- 
curing packages. 

Package—This term is applied 
to the wrapper or packing cloth round 
stores in transit, or whatever consti- 
tutes the covering of stores for their 

“preservation. Old package in arsenals 
is collected and sold by auction on 
account of Government. 

Package of Ammunition 
—In the Artillery Service, this is car- 
ried out in boxes of a sanctioned pat- 
tern, and the ammunition, shot, or shell 
is secured in compartments or in some 
other way most convenient or suitable. 
The boxes are carried on ammunition 
wagons, which escort the guns, 

Small arm ammunition is packed in 
boxes, and carried on a campaign in 
special wagons made for the purpose. 

Packing Boxes—Are used for 
Keeping “ fixed shot or shell” in store, 
or in transit from place to place, or on 
the march with siege trains. 
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Paddiing — In the manufacture 
of gunpowder, paddling is resorted to | 
when the powder, in the incorporating 
process, clings to the surface of the 
rollers. It is performed by means of 
a copper spud, and is a very dangerous 
operation, but must be had reconrse to 
at times, the seldomer the better. 

Padlock, Spring —The pattern 
padlock used as the fastening of artil- 
lery ammunition hoxes.- 

Pads—In the Artillery and Cavalry 
service, are used:to protect saddle and 
draught horses from galls. The pad 
recommended is in the form of a folded 
blanket, or pad made of sheep and kid’s 
skin, stuffed with hair, 6 inches by 4 
inches. When placed above and below 
the gail, considcrable relief will be 
afforded. 

Elastic pads constructed of a certain 
number of tubes of vulcanized caont- 
choue united together and invented by 
General Angelini of the Italian army,, 
are stated to have been very successful 
in the Italian Cavalry in preventing 
galls. These tubes have the advan- 
tage of being elastic, cool, light ; pro- 
tect the horses back from shocks and 
shakings caused by trotting and leap- 
ing, &c., and distribute the weight 
egaaliy over all the surface of the pads, 

To elucidate more clearly and fully 
the advantage of this invention, it 
will suffice to show that, placing the 
hand under a pad, and upon the latter 
the weight of one or two men, no 
pain is experienced in the hand. 

Paint—A kind of paste made by 
grinding white lend and linseed oil 
together ; other substances are used, 
such as coloring matters or “ stain- 
ers,” drying materials or “ dryers,” 
&c., but white lead isthe basis of all 
ordinary paints, and forms at least %,ths 
of their composition. The several 
kinds of paint in use in arsenals and 
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magazines are anticorrosion, carriage, 
black, red, green, and white, lacquer 
for bores of iron guns, and vermillion. 
‘The mode of preparing them is by 
grinding the several ingredients in oil 
on a stone witha muller, or when re- 
quired in large quantities, as is fre- 
quently the case with anticorrosion 
and occasionally with carriage paint, 
in a paint mill. The simplest and 
best construction of paint mill for 
arsenal purposes, is a large iron mortar, 
having for a grinder x bolt of iron 


about twice the depth of the mor- | 


tar in length, with a 53-inch common 
shell fixed to either end, and two or 
three round shot of sizes, The grinder 
resting obliquely in the mortar is easily 
moyed round by one man, and by its 
movement the loose round shotare kept 
in constant motion. The ingredients 
should be ground in ouly a portion of 
the oil allowed, the remainder being 
added as the paint is required for use. 

Paint-mixed, Anticorro- 
sion—Composed of 50 parts of dry 
anticorrosion paint, lamp black, and 
red lead, each 3} parts, and Europe 
linseed oi] 50 parts. It is usedas a 
lacquer for the exterior of iron guns, 
for cast-iron garrison carriages, war 
rockets, and very generally on iron work 
which is exposed. In all cases the iron 
work should be first well cleaned. For 
painting shot and shell in piles, coun- 
try linseed oil is substitated for Europe 
linseed oi] in a like proportion, but it 


should be first boiled, adding to every , 


20 Ibs, of it 2} ounces of litharge as a 
dryer. This paint has been superseded 
by Pulford’s Magnetic Paint. 
Paint-mixed, Biack—Made 
of 3 part of Jamp black, and 3 parts of 
Europe linseed oi]. Itis used for mark- 
ing stores, and generally to form a black 
ground on canvas or wood. 
Paint-mixed, Carriage 





{Bengal or dark slate color)—Consists 
of lamp black 1 part, white lead 20 
parts, and linseed oil 21 parts. It is 
chiefly used in painting field and siege 
carriages and battery stores, also sphe- 
rical shell and their packing boxes, to 
distinguish them from other projectiles, 
and on wood-work generally. 

Paint-mixed, Carriage — 
(Dark blae color) Made of Prussian 
blue 1} parts, white lead 15 parts, En-. 
rope linseed oil 73 parts. It is used in 
the Home service for the same purposes 
as the Bengal carriage paint, This 
paint may be made a lighter or deeper 
colour by increasing or decreasing the 
proportions of Prussian blue and white 
lead respectively. 

Paint-mixed, Green—Made 
of verdigris and linseed oil 24 parts of 
each, and white lead 34 parts. Its 
principal use in magazines is for paint- 
ing lanterns, 

Paint-mixed, Red Lead— 
Made of red lead 2 parts, and Europe 
linseed of} 1} parts, It is used for 
paiuting water engines, 

Paint-mixed, Red Ochre 
—Made of red ochre 1 part, and wood 
oil 1} parts. Used for painting 

~fixed shot and common shell, also for 
case shot and their packing boxes. 
If required for marking stores, linseed 
oil should be used instead of wood oil. 

Paint-mixed, Vermillion 
—2 parts of vermillion to } parts of 
Europe linseed oil. Used for dram 
hoops. Spirits of Turpentine, 1 1b., 
is allowed to every 20 lbs. of prepared 
paint, to be mixed at the time it is 
used, 

Paint-mixed, White—Com- 
posed of 1 part of white lead to ? 
parts of Burope linseed oil. It is used 
for marking purposes, the interior of 








gun and water buckets, and generally 
for a white ground. & 
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Paint or Lacquerfor Bores 
of Iron Guns—Contains 1 part of 
red lead, 10 of black lead, 3 part of 
lamp black, and 20 parts of Europe 
linseed dil. The bore should be 
thoronghly cleaned before applying this 
lacquer. This paint has been super- 
seded by Pulford’s Magnetic Paint. 

Painting—All gun carriages are 
painted periodically in India ; and in 
each of the Presidencies there are cer- 
tain orders laid down, as to the time of 
the year when this duty should be car- 
ried out. Generally, after the rainy 
season is the best and most convenicnt 
period. Carriages standing out ex- 
posed to the weather throughout the 
year should be painted twice with two 
coats each time, and those which have 
been kept under cover in gun-sheds, &e., 
should be painted but onde in the year 
with two.coats of paint. 

Paixhan’s @uan—A shell gun 
or howitzer introduced into the French 
and Russian Navy by a French General 
of that name. Londed shells, with time 
fuzes, are the projectiles fired from this 
piece. The destruction of the Turkish 
fleet at Sinope was caused by these guns. 

Palisades—Form onc of the aux- 
iliary means of defence in permanent 
and field fortification : in the former, 
they are usually planted in the covert 
way; and in the latter, in a ditch of 
the work. Where there is a covert 
way, palisading becomes indispen- 
sable, and the palisade is usually fixed 
on the banquette, about one foot from 
the glacis, and standing about one foot 
above the crest. Palisades for perma- 
nent works are constructed of timber 
sawn into lengths of 8 or 10 feet long, 
and 8 inches and 43 inches square, 
depending on the size of the timber. 
Palisading for field works is seldom of 
timber sawn into scantling, but is con- 
structed of unhewn timber of trees 


suited to the purpose, planted firmly 
in the ground, and connected above 
with a riband, into which the palisades 
are spiked. The position of the pali- 
seding for the decurity of field for- 
tification should be under musketry 
fire from the parapet, or flanking work, 
to command the ditch, . 

Palliser's Guns — These guns 
bear the name of an officer of cavalry, 
who has devoted much of his time and 
resources to the subject of Artillery, 
and is the proposer of a method of 
strengthening cast-iron guns, with in- 
ternal tubes of wrought-iron, and 
rifled. 

The object of the conversion is to 
utilize old cast-iron guns for general 
service. ‘The result of the experi- 
ments is that guns are capable of a 
greater amount of endorance than 
before they were re-lined; and that as 
shell-guns, they are well adapted for 
use against wooden siips, or the land- 
fronts of forts. The guns which have 


mented upon are the 8-inch and 39-Pr, 
which have been converted into 64-Pr, 
rifled muzzle-loading guns, and the 
68-Pr. into 7-inch rifled guns, and 
other calibres. 

‘This officer’s name is well known to 
Artillerists as the inventor of the 
chilled shot. 

PRane—The face of an anvil or 
hammer, . 

Panic—A sudden and groundless 
alarm which is known to seize upon 
men’s fancies without any visible cause, 
‘The word traces its origin from the my- 
thical story of the God Pan, who is 
stated, during the Indian expedition of 
Bacchus, to have beon surrounded by 
enemies, and that the shouting of his 
men, favored by the echoes of a rocky 
valley, so frightened them that they in- 
stantly took to flight, and henge, as 





been chiefly converted and experi. | 
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James points out, if came to pass, that 
all sudden fears impressed upon man’s 
spirits without any just reason, were, 
by the Greeks and Romans, called 
panic terrors. 

Pantograph — An instrument 
for copying drawings on a larger or 
smaller scale than the original. 

Pantometer — Au instrument 
for measuring all sorts of angles, eleva- 
tions, and distances. 

Paper—The following table con- 
tains the names and dimensions of 
many of tho writing and drawing pa- 
pers in use, with their size :— 

Inches. Inches, 


Antiquarian 52} by 30} 
Double Elephant ... 394 ,, 264 
Atlas vw 834, 26 
Columbian we S44 4, 23 
Elephant wee 28 yy 23 
Imperial vee 294 yy 2B 
Super-royal wee QTE gy 19F 
Royal @ .. 234, 19 
Medium we 224, 174 
-Demy 19} 5, 15 
Foolscap we 16% ,, 18} 


Drawing papers are not made small- 
er than demy. Writing papers are not 
made larger than double elephant, and 
geldom larger than imperial. 

aper, Europe Port-fire— 
Used for port-fire and signal rocket 
cases, and for rongh reports and returns 
on service from the Artillery Park and 
Batteries. 

Papier-Mache — A substance 
made from the pulp of paper which 
has been ground up with other mate- 
rials. It is susceptible of being 
moulded into any shape or form. In 
the Artillery service it is used as wads 
for fuze holes, &c, 

Parabola—The curve described 
by a body which is under the inflacuce 
of an impulsive force and gravity 
only. 








It is also thus described: “ One of the 
conic sections formed by the intersec~ 
tion of a plane and acone when the 
plane passes parallel to the side of the 
cone.” - 

Parabolic Theory—In gan- 
nery, has reference to the laws which 
govern the flight of a projectile in 
vacuo. The deductions from this theory 
werein the very early days of Artil- 
lery science considered to be applicable 
to a projectile fired in a resisting me- 
dium, but it is now well known, as ex~ 
plained in Sir H. Douglas’s Naval Gun- 
nery, that it is’valueless in practice, ex- 

“cept when the initial velocities of pro- 
jectiles are less than 200 or 300 feet in 
a second, when the resistance of the 
air is very small. In such a case, in- 
deed, the propositions of gunnery may 
be solved by the parabolic theory with 
tolerable accuracy ; but with greater 
velocities the conclusions are grossly 
erroneous. It will neither serve to 
determine the range when the elevation 
and initial velocity are given ; nor if 
the time of flight were observed and 
the range measured, could the initial 
yelocity be computed from those data, 

Parachute Light Ball—A 

_suspended light proposed by Colonel 
Boxer, R.A., and which is used for the 
‘same purpose, as ground light balls, viz. 
to light up the enemy’s works and 
working parties, but to which it is pre- 
ferred, from the facility with which 
light balls can be extinguished, The 
parachute light consists, as described in 
Lieutenant-Colonel Owen’s Modern 
Artillery, of a thin iron shell formed 
by two hemispheres, the lower one 
filled with composition, and the upper 
one with the calico parachute packed 
tightly in and attached to the case by 
acord ; this last hemisphere is attached 
to the one outside it by two chains, 
The parachute is connected to the 


* 


PAR 


237 


PAR 





lower hemisphere, which holds the 
composition, by ropes attached to three 
chains hooking into the hemisphere. 
The outer upper hemisphere has a 
socket for a fuze, and two leaders of 
quick-mateh pass round from the lat- 
ter to the vent in the bottom of the 
hemisphere containing the light com- 
Position, which is nearly the same 
as that used for signal lights. These 
balls are fired from a mortar with 
low charges. The fuze is bored, 
80 that when the light has reached 
the highest point of the trajectory, it 
ignites the quick-match and primin, 
of the light, sufficient force being thus 
obtained to separate the halves of the 
onter shell and release the parachute, 
which, expanding, and with the hemis- 
phere holding the composition burning 
brightly from the vent hanging from 
it, is supported by the air, and de- 
scends. very slowly. 

Parade—tIn a military sense sig- 
nifies;any place where troops assemble 
for muster, inspection, or drill, or in- 
deed for any duty, 

Parallax—A change of appa- 
rent position of any celestial object, or 
the difference between the true and ap- 
parent place of the heavenly bodies, 

Parallel Lines — Straight 
lines which are in the same plane, and 
which being produced ever so far both 
ways, do not meet, are called parallel 
lines. 

Parallel Motion—Vide Mo 
tion, Parallel. 

Parallels—Deep trenches formed 
to connect the several approaches car- 
ried on before a besieged place. 

Parallelsof Latitude—Small 
circles supposed to be drawn on the 
surface of the earth, north and south 
of the equator, and parallel to it, divid- 
ing the globe into two unequal parts. 
Parallels of declination are such cir- 
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cles produced in the heavens, north 
and south of the equinoctial, and pa- 
rallel to it. 

Parapets—Derives its name from 
the Italian word Parapetto, or breast- 
work. In a Permanent work, the 
parapet is the covering shot-proof 
mass on the exterior side" of the 
rampart. In field works, it is a mass 
of earth thrown up as a protection 
against an enemy’s progress ; the ditch 
from which the earth is excavated 
forming an additional impediment. 
The parapet should always be of 
sufficient height to screen the defend- 
ers from the view of the enemy, and 
therefore, on level ground, the height 
must be nearly 8 feet. But if a work 
be intended merely to cover a guard, 
or to hold out against a sudden assault, 
a parapet of 6 fect high will, in many 
cases, be sufficient. The thickness 
should vary in Proportion to the calibre 
of the projectile which the parapet is 
intended to resist, : 

Parbuckle—In artillery exercise, 
to roll a gun, 80 as to cause it to move 
in either direction from the spot on 
which it rests. For this purpose, the 
gun must be placed on skids; and if it 
is to be moved up or down a slope, two 
44-inch ropes must be made fast to gome 
suitable object on the upper part of the 
slope, and the ends carried under the 
chaseand breech of the gun Tespectively, 
round it and up the slope. If the run- 
ning ends of these ropes are hauled 
upon, the gun ascends; if eased off, it 
descends, -1f the ground ig horizontal, 
handspikes ou are necessary to move 
the gun. If the slope isnot great, one 
rope will suffice to parbuckle a 


; gun up 
with. In this case, it must be made 
fast to one of the truunions, and Passed 


as many times round the gun in rear 
of, and close to them, as mnay be con 
venient, the running end coming out 
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as before over the gun and up the 
slope. In hauling the gun up, the 
rope uncoils itself. The breech end 
of the gun, on account of its greater 
thickness, will always advance quicker 
than the muzzle. 

Parchment—The dressed skin 
of an guimal, which is used for legal 
and other documents. Soldiers’ final 
discharge certificates are made out on 
parchment. 

Pare — In carpentry, to cut or 
trim the surface of a plank with an 
adze. In farriery, the expression means 
to cut or pare down the hoof of ahorse 
in order to fit the shoe. , 

Park, Artillery — A piece of 
ground selected for the encampment or 

“depositing of the artillery and car- 
riages of an army, ammunition, &c., 
whether on the march or during asiege. 

The park should be as near the 
ground on which the batteries of artil- 
lery stand, as is consistent with safety. 

Park, Siege—The name given 
to the whole train of artillery matériel 
belonging to an army in the field, or 
to what is kept in readiness in arsenals 
for service. A siege park contains the 
guns, spare carriages, reserve amamuni- 
tion, gun and . small-arm tools and 
matgrials for repairs, and for making 
up Ammunition for the service of an 
army in the field. The park is placed 
under the charge of an officer, gene- 
rally of the Ordnance Department, 
specially appointed for tbis duty, who 
is assisted by subordinates of the same 
department. 

Parkinsonia—# shrub found 
commonly in Bengal. It has been 
stated to yield a very fair charcoal for 
gunpowder purposes; but from trials 
made of it, of late years, at the Govern- 
ment Powder Works at Ishapore, this 
is not found to be the case. 

Parley—Oral treaty, conference. 











To parley in a military sense means 


to enter into conference with the 
enemy. This is done by means of 8 
flag of trace. 

Parole — A word published in 
orders every day by the officer in com- 
mand of a garrison, for the purpose 
of distinguishing friends from ‘foes, 
and without the knowledge of which 
no one can approach or pass by & 
sentry’s post. It is alsorthe pass-word 
or order transmitted from front to rear 
of an army, by word of mouth, Also 
the word of an officer under confine- 
ment asa prisoner in an enemy’s camp 


‘or country, who is allowed to be at 


large, having promised not to effect his 
escape, 

Parrott Gun—This rifled gun 
is the invention of Mr. R. P. Parrott, 
an American, of the West Point 
Foundry. © The cannon proper is a 
cast-iron piece of very light propor- 
tions, rifled with fine grooves, the cir- 
eumference of the bore being equally 
divided between the lands and the 
grooves. The distinctive character- 
istic of the gun consists in the re- 
jnforee, which is a wrought-iron ring, 
or hollow cylinder, shrunk round the 


_ breech at the seat of the charge. This 


ring is only just long enough to cover 
the space occupied by the charge of 
powder and the projectile, the inventor 
believing that a decided advantage is 
gained by making the reinforce no 
longer than is absolutely necessary to 
strengthen the gun at this place, Three 
calibres were introduced into the U. 
S. Service, viz: 10, 20, and 30- 
Pr. The projectile used with this 
gun is an elongated shell, of a 
length equal to 3 calibres. It is cylin- 
dro-conical in form, the cylinder 
being very long; the base is contracted - 
and has a brass ring fitted round it, 
making it cylindrical. Some of the 
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shells are fitted with a percussion ar- 
rangement; some are fitted with the 
ordinary time fuze. 

Pass—A narrow entrance or pfas- 
sage between mountains. In latitudes 
where mach snow falls, the “ passes ” 
are only open for egress or ingress 
Uuring the summer months, 

Pass—aA soldier's ticket of leave, 
or permission to be absent from his 
quarters. iG 

Paste—Made of flour and alum 
in the proportion of 2]bs. of flour to _ 
loz. of pounded alum mixed with 
1 gallon of water. The mode of pre-, 
paring it is as follows : Heat it gently, 
stir it, and let it boil $ of an hour ; 
when it becomes ropy, pour it into 
bowls, and pass it through a sieve be- 
fore it is quite cold. It should be 
used cold, and only 2 or 3 days’ supply 
at a time made, but it may be preserved 
longer by adding alum in the propor- 
tion of one-tenth the weight of flour. 
Paste is used in the laboratory in case- 
making, for port-fires, rockets, light- 
balls, &c. 

Pastern—That part of the leg 
of a horse between the joint next the 
foot and the hoof. 

Patch—The lump of metal form- 
ing the dispart sight of a gun or how- 
itzer. 

Path—In guonery, the. direction 
of a projectile in its flight ; also term- 
ed the trajectory. 

Patrole—A party told off from 
the main or regimental guard for the 
purpose of quelling disturbances, pick- 
ing up stragglers, or any such daty as 
may be required of it in garrison or 
camp. Also bodies of men moving 
between the line of posts tu keep the 
one informed of the state of the other, 
are termed “ patroles.” 

Paulins, Waxed — Canvas 
coverings waxed over for the protec- 

. 





tion of stores. 
sizes, viz. : 

Magazine, large. 

Magazine, small, 

Camel Paulins, 

Cart Paulins. - 

Large paulins are used on the floors 

of laboratory tents. Small magazine 
paulins are used in covering powder 
barrels and liye shells in the batteries. 
Camel paulins, being of a small size, 
are frequently very convenient, and 
ave used for the same purposes as small 
magazine paulins, Cart paulins are 
used with tilts for artificers’ carts ; 
with the exception of the camel and 
cart paulins, which are made of coarse 
country canvas, all others are made of 


They are of four 


 vitry. 


Pauls—An Indian term for sepoys’ 
tents. They are of a different pate 
tern to the European soldiers’ tents, 
being smaller, and consequently muck 
lighter. Bae: 

Pawl —A catch which holds a 
ratchet and ‘estrains a capstan or 
windlass from flying round in a re- 
verse direction during any pause in 
the winding. . 

Pay Abstract—A form of docu- 
ment in which the pay of a company or 
regiment is drawn, embodying the spay - 
of both Europeans and Natives, 

Paymaster — An officer of the 
army attached to each infantry and 
cavalry regiment, and to brigades of 
artillery other than those in India. 
His duties are confined to paying the 
officers and men of the regiment, and 
keeping a strict account of all money 
passing through his hands, a statement 
of which he has to submit, in England, 
to the Control Department, and in In- 
dia to the Examiner of Accounts, Ad- 
vances in India are made monthly or 
oftener from the nearest district Pay- 
master. The pay of the artillery in 
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India is disbursed by the Captains of 
Batteries. A Paymaster, on joining, 
has the relative rank of Captain, and his 
pay and rank are improved from length 
of service. 

Pearlash—Impure carbonate of 
potash, called in Hindustani, Sdji 
Mutti. It is used for removing paint 
or grease. 

Pebble Powder—Is manufac- 
tured in the same way as ordinary ser- 
vice gunpowder, with the following 
exception: Its density is greater, viz., 
from 1°75 to 1°78, It is produced by 
breaking up “ press-cake” into lumps, 
which are retained between sieves of 
& and § inch mesh, respectively, The 
pressure or strain exerted upon the gun 


by this powder is nearly half that, of - 


the ordinary R. L. G. 

= Peddowk (Pterocerpus dolher- 
giodies—A tree which grows in the 
forests of Burmah and the Andaman 
Islands. It resembles mahogany in its 
colour. It was formerly much used by 
the Burmese for gun carriages, and was 
introduecd, some years back, into the 
gun carriage manufactory at Madras. 
A cubic foot of unseasoned wood 
weighs 65 to 70 lbs. 

Peemah (Lagerstremia regine) 
A tree which grows in India and 
Barmah, and is made use of in the 
Madras gun carriage factory for cer- 
tain portions of gun carriages. It is 
a light and tough wood. There are 
two descriptions of it, red and white 
coloured ; the former is the tougher of 
the two. A cubic foot of unseasoned 
wood weighs from 50 to 52 Ibs. 

Pell-Mell—From the French ad- 
verb péle-méle, signifying confusedly, 
in disorder, in heaps, &c. 

Pellet Powder—This powder, 
in place of being made into press-cake, 
and then granulated, which involves 
the formation of a quantity of smaller 





grains and particles, is pressed into a 
number of cylindrical pellets, about +5” 
long, -75" diameter, perforated at one 
end to about the centre. The object 
is to obtain a comparatively slow burn- 
ing powder, having a large and uni- 
from grain or pellet. The pressure 
that this powder exerts on the walls of 
agua is much less than that of the 
ordinary R. L. G. 

Pendulum — In mechanics, do- 
notés any body so suspended that it is 
at liberty to vibrate or swing back- 
wards and forwards about a horizontal 
axis of suspension by the action of 
gravity. The vibration of a pendulum 
are called its oscillations ; the time of 
each being counted from the time of 
its descent from the highest point 
on one side, till it attains the highest 
point on the other side, 

The lengths of pendulums vary ac- 
cording to the force of gtavity in dif- 
ferent latitudes, the increment above 
the force at the equator being nearly 
as the square of the sine of the lati- 
tude ; and since the length of the se- 
cond’s pendulum is directly proportional 
to the force of gravity, the increment 
in its length above the length at the 
equator varies also, as the square of 
‘the sine of the latitude. Hence, if 
39°0265 be the length of the second’s 
pendulum at the equator, and 0°1608 
tho increment in its length at the pole, 
the length L of the pendulum in any 
latitude A, is given by the equation - 
L=39-0265--0°1608 sin \, 

Pendulum, Gunner’s—Con- 
sists of an upright frame of wood, 
having a cross-arm attached to it, from 
which a pendulum is suspended 
vibrating seconds, consisting of a string 
with a leaden ball, measuring from 
the point of “suspension to the centre 
of gravity of the ball, a length equal 
toa second’s pendulum having refer- 
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ence to the Intitnde ; in Iatitude 22° 
the length is 39-1. It is used to mea- 
sure the time of flight of a mortar 
shell, . 

Pendulum, Navez’—The prin- 
cipal part in Navez’ electro-ballistic 
apparatus. It is thus described by 
Captain Noble, late R.A.:—“ The prin- 
cipal part is the pendulum, and grado- 
ated arc. The pendulum, before an 
ebservation, is held suspended by an 
electro-magnet, the current magnetising 
which passes through the first screen. 
To the pendulum is attached, by means 
of the pressure of a spring, an arm with 
avernier. The pressure of this spring 
isso regulated that the arm vibrates 
freely with the pendulum, but at the 
game time it offers but little resist- 
ance to the action of a  powerfal 
horse-shoe electro-magnet, which, when 
the circuit magnetising it is complete, 
clamps the vernier arm with great firm- 
ness.” 

Pendulum, Sight—A gradu- 
ated sine scale, by means of which 
a gun on an incline can be directed 
on an object without making any 
allowance for one wheel being higher 
than the other. Tt cousists of an up- 
right piece of sheet brass, and has 2 
movable slider and scale. At the 
Jower end is placed a bulb or disk, 
filled with lead. The scale passes 
trough a slit in a piece of steel, and 
ig sonnected with it by a brass screw, 
which serves as 8 point on which the 
scale vibrates laterally; the slit is 
made long enough to allow the scale 
to assume a vertical position in any 
ordinary cases of irregularity of the 
ground on which the gun carriage may 
stand. The ends of the piece of steel 
are formed into journals or trunnions, 
by means of which the is sup- 
ported on the seat attached to the 
base of the breech, and is at liberty 








to vibrate in the direction of the axis 
of the piece, This sight is believed 
to be the invention of a Russian offi- 
cer, and the Americans adopted it for 
their artillery. A similar pendolum, 
a few years back, was brought to 

the uotice of the Indian Government 

by Captain Butt, of the late Ben- 

gal Artillery, who, unaware of the 

Russian invention, submitted his pen- 

dulum sight for the approval of the 

Indian Government, which, after trial, 

was Treported on most favourably, and 

directed to be attached to all mountain 

pieces. Captain Butt thus describes 

the error of the tangent scale when 

the carriage is on uneven ground, and 
the correction the pendulum sight 

affords :— 

“The line between the two sights 
at the muzzle and breech, being paral- 
lel to the axis of the piece, the gun 
(if it have a dispart sight) can always 
be laid correctly point blank ; the error 
begins with the elevation, when the 
tangent scale is drawn out obliquely 
(instead of vertically as it should be), 
and the horizontal distance between 
the breech sight and the axis being 
greater than the horizontal distance 
between the muzzle sight and axis; the 
line of the sights produced crosses thé 
line of the axis produced. The pen- 
dulum sight starts from the same fixed 
point as the tangent, scale, but it risea 
vertically, and every point on it is at 
the same horizontal distance from the 
axis that the muzzle sight is, and the 
Hine of the sights produced is always 
paralled to the line of the axis pro- 
duced. In attachiug the pendulum to 
the gun, care must be taken that the 
fulcrum of the pendulum and the 
muzzle sight be in the same plane with, 


» and equi-distaut from, the axis of the 


piece.” 
Penetration—The depth a pro_ 
el 
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= : 
jectile buries itself into earth, masonry, | 
wodd,-Kewpe As stated in Lieute-‘*]"1 





iron, 
nant-Colonel ‘OWwen’s work on Modern 
Artillery, the penetration of a projectile 
. depends upon a variety of circumstan- 
at the moment 





ces, such as its velocity 
of impact, the charge given, its form, 


vtensity, diameter, nature of the object : 


struck, and the relative position of the 
latter with regard to the trajectory or 
path of the projectile. Elougated shot 
at long distances penetrate farther than 
spherical, the velocity of the former 
not deercasing so rapidly as the latter. 
Forther, in the penetrating powers of 
elongated projectiles fired from rifled 
guns, the form of head has much to 
say to the disruptive effects on the 
object struck ; and it has been found 
from experience that the ogival-headed 
shot is much more penetrating and de- 
structive than any other form. The 
reader is referred to the work alluded 
to above, for the formule for working 
out the penetrative power of projectiles 
into different materials. 

Peon — An Indian term formerly 
given to a foot soldier, but in these 
days it does not bear this signification. 
Native servants or messengers attached 
to the Government offices in India are. 
designated peons, and wear « belt with 
a brass plate bearing the name of the 
office to distinguish them from private 
servants, 

Perambulator — In survey- 
ing, an instrament for measuring dis- 
tahces, named also the pedometer and 
surveying wheel. There are two kinds : 
one with a large wheel, requiring two 
men to turn-it; and the other a smaller 
kind, which ove mancan run along with. 

Perch — Inattillery,is the beam 
of an ammunition or other wagon, also 
of a heavy howitzer, by means of which 
the limber of each is connected to the 
carriage. 





|. 





Percussion—The impression 
‘made by one body falling or striking 
upon another.’ Of perenssive applica- 
tions that we are most familiar with, 
is the percussion “lock in #mall arms 
striking a cap, which Being: ‘charged 





with a fulminating matepial, ignites, ae 
on the hammer falling upon it, a-per- 





eussion faze which explodes the shell 
on its striking an object, Gunpowder, - 
when suddenly struck, is found to be 
percussive. 

Percussion Fuze — A fuze 
which contains a percussive or detos 
nating arrangement, and which ‘bursts 
the shell at the moment of striking the . 
object, without being previously ig- 
nited. (Vide Pettman’s Fuze.) 

Perforated Disc Sunes. 
der — Compressed guupowder 
forated With a certain” rath! "ot 
holes; from the excessive preastite 
given to the dises, the powder barns |‘) 
slowly, and has been used for discharg-.4° 
ing rifled ordnance, 

Perigee — In astronomy, that 
point of the moon or a planet’s orbit 
which is nearest to the earth. 

Perihelion—In astronomy, ‘that 
point of the orbjt of the earth, or of 
any planet and comet, which is —— ° 
to the sun. 

Perimeter—The perimeter ot AS 
figure is the sum of all its sides taken 
together. 

Periphery — The insu teres * 
of any curve, as the circle, cllipse, 
parabola, &c. 

Perpendicular — When a 
straight line standing on another 
straight line makes the adjacent angles 
equal to one another, each of these 
angles isa right angle, and the. line 
perpendicular. 

Persian Wheel—A contrivance 
for raising water from a well or stream. 
Itis extensively used in Egypt, Northern 
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India, the Punjab, and Sinde, It con- 
sists.of a wheel, about 4 feet in dia- 
meter, revolving on s wooden axle, 
which is flush with the mouth of the 
well, and is set in motion by means of 
a driving wheel turned by a pair of 
bullocks. The wheel has on its rim 
pins of wood inserted into it, at short 
distances apart, to which buckets or 
jars are suspended by means of an 
endless band or double rope ; the buckets 
descend on one side into the well and 
ascend on the other filled with water, 
and discharge themselves into a re- 
servoir at the mouth of the well. 
The Persian wheel used for raising 
water from a stream instead of a well, 
has the buckets somewhat differently 
arranged for lifting the water, bat 
the principle is the same. 

Personnel—This term is applied 
to the officers and men of all ranks and 
departments composing an army or avy 
component part of it. 

Perspective — In drawing, as 
described in Weale’s Series, is the me- 
thod by which all objects are pour- 
trayed on a plane surface, as in a pic- 
ture, according to their appearance in 
their real situation. Perspective is of 
two kinds, linear and aérial,—the first 
having reference to the form of an ob- 
ject, the second to its distinctness and 
colour, 

Petard—A kind of bell-shaped 
Moortar made of bronze. It was for- 
merly « part of the equipment of an 
army in the field, for the purpose of 
bursting open gates, but has of late 
years been in disuse, and bags or cases 
of powder have been substituted for it. 

Poetroleum— Vide Oils. 

Pettman’s Fuze—A_ per- 
cussion fuze used in the navy in liew 
of Moorsom’s fuze. It is now the ge- 
neral service percussion fuze. 


Pewter — An alloy of tin with | 





lead and antimony frequently bears this 
name; but the best pewter was formerly 
made of 12 parts of tin with 1 of 
antimony, and a very small addition 
of copper. : 

Phalanx — Peculiar to the Gre- 
cian army. It consisted of a square, 
compact body of men, closely formed, 
with their shields joined, and pikes 
across, This was called the Macedo- 
nian phalanx, and numbered about 
8,000 men. 

Phosphorus—A highly infiam- 
mable elementary substance obtained 
from calcined bones, which emits light 
when placed in the dark, owing to its 
undergoing a slow combustion, From 
experiments made last year in Belgium 
with phosphorus in combination with 
copper and tin in the manufacture of 
bronze guns, it was found that the in- 
crease in the tenacity of the metal by the 
addition of phosphorus was very great, 
and proved that phosphoric bronze was 
much harder than ordinary bronze ; but 
it showed itself an unreliable metal, as 
the gun suddenly burst without giving 
any indication, after examination of 
the bore, that it was likely to do so. 
Such an occurrence, which would not 
have happened with the ordinary bronze, 
is fatal to the use of this alloy, as no 
more dependence can be placed on it 
than on a gun made of cast-iron or steel. 

Photography—The art of pro 
ducing pictures from nature by the 
action of light upon certain chemical 
preparations. The adaptation of this 
beautiful art to military purposes has 
never extended beyond that of copy- 
ing, enlarging, and reducing maps 
and plans. But it has been shown by 
a Frenchman, M. Auguste Chevalier, 
that it can be applied still more use- 
fully to surveying. 

Lieut.-Col. Baillie, of the Bengal 


Staff Corps, in a lecture before the 
os 
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Royal Institution in 1869, thus de- 
scribes this ingenious method of sur- 
veying :-—“‘It consists in taking small 
circular pictures or panoramas, round 
each station of the triangulation into 
which the survey is divided. These 
panoramas are printed by the ordi- 
nary photographic method, and are 
cut out and fastened on a sheet of 
drawing paper in the relative position 
to each other which they occupied on 
the ground to be surveyed ; and straight 
lines or radii being produced from 
the centre of each through the objects 
shown in them, give by their intersec- 
tions the relative position of each 
object on the paper, so that the 
‘filling in,’ as it is technically termed, 
is completed as rapidly as these inter- 
sections can be found.” 

Such a system dispenses with the 
slow process of observing each object 
separately, and the liability to any 
possible error in recording the obser- 
vation in the field-book, which is now 
quite dispensed with. 

Photozincography and 
Photolithography — The pro- 
ceases by means of which photographic 
facsimiles of original manuscripts, en- 
gravings, drawings, or letterpress may 
be made on the same or on any desired 
scale, and transferred to a zinc plate or 
lithographic stone, so that any number 
of copies may be printed off exactly in 
the same manner as in ordinary zinco- 
graphic or lithographic printing. 

The utility of such a process for 
copying old and rare original MSS. 
or maps and plans of all kinds for the 
use of engineers and others will at once 
be apparent, and it has already been 
largely adopted in the Ordnance Survey 
office, Southampton, for the reproduc- 
tion of maps and old MS. records; at 
the India Museum, London, for the re- 
production of the patterns of Indian 





fabries; andat Woolwich arsenal, forthe 
reproduction of drawings of ordnance 
equipment, &c. It is also largely used 
by the War Departments of the varions 
European States and in Ameriea, but in 
no country in the world has photozinco- 
graphy been so extensively and 80 use- 
fully applied to the reproduction of maps 
as in India, where skilled lithographic 
draughtsmen and engravers are very 
searce, It has been most successfully 
worked in the Surveyor-General’s office, 
Calcutta, in the office of the Superin- 
tendent of the Great Trigonometrical 
Survey, Dehra Doon, and in the Photo- 
zincographic office of the Bombay 
Government at Poonah. By its aid 
the maps of the various surveys are 
issued to the public within a few 
months after the completion of the sur- 
vey, instead of being kept baek for 
years, as they would be had they to be 
lithographed or engraved. Besides being 
used in so many Government offices, this 
process is extensively worked by private 
judividuals in Earope and America, 

Several processes of this kind have 
been introduced from time to time, but 
one of the most efficient for general 
purposes is that practised at the Ord- 
nance Survey office, Southampton, and 
in the Indian Survey offices. 

It is of course impossible in a work 
like the present to enter into full prac- 
tical details, but the following short 
sketch will be sufficient to give a gene- 
ral idea of the working of the pro- 
cess. Those who wish for farther in- 
formation regarding this and other 
photolithographic processes are referred 
to the following works :— 

On Photozincography, by Colonel Sir 

Henry James, R.E. Longmans, 1862, 
Report on the Cartographic Applica- 

tions of Photography, by Lieut. 

J. Waterhouse, R. A. Calcutta: 

Thacker, Spink & Co., 1870. | 
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As well as the various photographic 
works and journals. 

The process consists in printing from 
a suitable photographic negative on to 
asheet of paper coated with a mixture 
of gelatine and bichromate of potash, 
After exposure to light, the print is 
evenly covered with a thin coating of 
lithographic transfer ink, and washed 
in warm water to remove the unaltered 
gelatine in the unexposed parts, and 
with it the superfluous ink, while the 
insoluble gelatine forming the lines 
retains the ink, and thus a perfect copy 
of the original is obtained in greasy 
ink, which may then be transferred to 
zine or stone and printed in the ordi- 
nary way. The success of the opera- 
tions. in copying maps and drawings, 
&c., by this process depends entirely 
upon the ground of the negative being 
perfectly opaque, while the lines are as 
clear as the bare glass; and in order to 
ensure the best results the plans should 
be specially drawn for the purpose on 
smooth white paper in perfectly black 
ink, Pale ink or washes of any colour 
except light blue must on no account 
be used. The lines should be firm and 
clear, and the work as open as possible; 
and when the plan is intended to be 
reduced, care must be taken that the 
lines are drawn sufficiently thick to 
produce the required effect when 
reduced, 

The plan must be placed in a good 
light, and the camera carefully adjust- 
ed, so that the plane of the ground 
glass may be perfectly parailel to the 
plane of the plan, so as to avoid dis- 
tortion; and the apparatus must be 
firmly fixed to prevent vibration, which 
would injure the sharpness of the lines, 
The negative is taken by the usual wet 
collodion process, slightly modified in 
order to secure the greatest transpar- 
ence in the lines ; but as this alone will 





not give sufficient intensity, it is ob- 
tained by intensifying the negative in 
the usual way, then applying a satu- 
ratéd solution of bichloride of mercury 
till the film becomes white, and after- 
wards applying a’ dilute solution of 
hydrosulphate of ammonia, which in- 
stantly changes the colour of the film 
to a dark black or brown colour. It is 
afterwards varnished. 


The next operation is to print from 
this negative a photograph in greasy 
ink which may be transferred to zinc 
vor stone. To obtain this, advantage is 
taken of the property possessed by 
alkaline bichromates of rendering 
gelatine, gum, albumen, &c., insoluble 
under the influence of light, and at the 
same time giving them an affinity for 
greasy ink. 

To prepare the sensitive paper, a 
shect of bank post paper is coated in 
the dark with a mixture of from 3 to 
5 parts of gelatine, 1 to 2 parts of 
bichromate of potash, and 50 parta of 
water, and hung up to dry; then coated 
again and hung up to dry by the 
other end, so as to equalise the coating. 
Before use, the paper is passed through 
a glazing press to smooth the surface. 
It is then exposed to light under a 
negative from ! to 3 minates in the 
sun, or until the finest lines are dis- 
tinctly visible. When snfficiently ex- 
posed, it is taken oat of the printing 
frame and passed through a litho- 
graphic press in contact with a polished 
zine plate which has been rolled in 
with thin re-transfer ink, and thus re- 
ceives an even coating of greasy ink. 
It is then immersed for a few minutes 
in a trough of water to soften the 
gelatine still remaining soluble in 
those parts which have not been acted 
upon by light. It is next Iaid ona 
sloping glass slab, and washed with a 
sponge and tepid water till_all the 
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unaltered gelatine is washed away, car- 
rying the superfluous ink with it, while 
the lines on which the light has acted 
remain insoluble and retain the ink. 
When all the details are clearly and 
sharply defined, and the ground quite 
free from ink, the print is rinsed with 
clear water, dried, and is then ready 
to be transferred to zine or stone, just 
as an ordinary transfer drawing. 

The zinc plates used for the purpose 
are about ths of an inch in thickness, 
and have one surface carefully planed 
and smoothed; but in order to give a 
somewhat porous surface to the plate, so 
that it may be more absorbent of mois- 
ture and greasy ink, the planed side of 
theplateis grained by being rubbed with 
very fine sand and water ; the sand is 
sifted through a sieve of 120 holes 
to the lincar inch. After the transfers 
are made, the plate is etched with a 
preparation of gum and decoction of 
nut-galls, to which a little phosphoric 
acid is added, If the transfers are 
made to a lithographic stone instead 
of azine plate, the operations are con- 
ancted just as in transferring an ordi- 
nary lithographic drawing, except that 
the stone need not be heated, The 
operations of printing, whether for zinc 
or stone, are just the same as in ordi- 
nary lithography. 

Phowra-—An Indian term fora 
kind of spade or hoe. (Vide Mamootie.) 

Phunsee (Curallia integrifolia)— 
A tree which grows in the Bombay 
Presidency, and in the Tenasscrim and 
Martaban Provinces. It is tough, and 
not easily worked. It is used in the 
Bombay arsenals for sponge staves. 

Pice—A quarter of an anna, equal 
to three pie. The commonest coin in 
circulation in an India bazar. 

Picket—To secure or fasten 
horses in their lines, in camp, or in can- 
tonments. This is effected by fastening 





the head and heels of the animal by 
ropes to pegs of wood termed pickets ; 
hence the term to “ picket” a horse. 

Pickets, Mortar— Vide 
Pointing Rods. 

Pickets, Inlying — Are de- 
tachments of the army told off to re- 
main in camp, but fully accoutred, and 
ready to turn out instantly on alarm. 

Pickets, Outlying — Are 
detachments of cavalry and infantry, 
accompanied sometimes with light guns, 
and posted on the front and flanks of 
an army in the field, in order to guard: 
against surprise, and to keep recon- 
noitring parties at a distance. 

Pickets, Park — Are small 
wooden posts which support the rope 
line round the artillery park. They are 
carried either on carts or camels in India 
when on the march. Dimensions— 
jength 53 inches, and diameter 3 inches. 

Pickling—A process pursued in 
cleaning plates, iron or copper, or cast- 
ings of these metals, Itis effected by 
allowing the metals to remain some 
hours in a diluted acid. 

Pie—An Indian coin representing 
the twelfth part of an anna, 

Ptece—A term generally applied 
te.all ordnance. 

Pierrier—A_ species of mortar 
for throwing stones, which is termed a 
stone mortar. It was proposed that this 
nature of ordnance should be used be- 
yond the third parallel ; if sieges are 
to be conducted beyond that point, 
pierriers should be made light, not ex- 
ceeding 10 ewt., and capable of throw- 
ing a large shell as well as stones from 
50 to 60 yards. 

Pigs of Iron—The term applied 
to cast-iron run into moulds, forming 
semi-cylindrical bars, called pigs. 

Pike—A weapon formerly much 
in use, but now superseded by the bay- 
onet. The pike had a shaft from ten 
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to fourteen feet long, with a fiat 
poinied steel head called the spear. 

Pile-driver — An engino for 
driving piles into the ground for the 
support of the piers of bridges or 
heavy walls, where the soil is not 
safficiently firm to carry the structure, 
and for forming wharves or jetties” 
The work of the pile engine is per- 
formed by a heavy block of metal 
about 10 cwt. called the monkey, which 
being drawn up by a chain passing 
over a pulley at the top of the machine, 
falls by its own gravity upon the head 
of the pile. This is continued until 
the pile is driven into the soil the re- 
quired depth. Vide Nasmyth’s Steam 
Pile-driving Engine. 

Piles—Beams of wood which are 
driven into the ground to form a solid 
foundation for building. For wharves 
and jetties, piles boarded over, form 
admirable landing-places and good 
frontage for river banks. 

Piles, Shot — The mode of 
storing shot or shell, which is either 
in a triangular, square, or oblong 
form. Balls are piled according to 
their nature and calibre, and under 
cover if practicable; for though all 
shot and shell are painted, when -ex- 
posed they are more or less subject 
to atmospheric influences which cor- 
‘rode them. In piling balls, the piles 
should be made as narrow as pos- 
‘sath $0. facilitate a free circulation 
: OF WF stietieen the layers, Prepare 
the ground for the base of the pile by 
Taising if above the surrounding 
ground, so as throw off the water, 
level it, ram it well, and cover it with 
alayer of screened sand or charcoal. 
Make the bottom of the pile with a 
tier of unserviceable shot, buried about 
two-thirds of their diameter in the 
sand, clean the base well and form the 
Pile, putting the fuze hole of shells 











downwards, in the intervals, and not 
resting on the shells below. The base 
may be made of brick or stone. Ca- 
nister should be piled in store-room 
on the ground floor. é 

Balls should be painted or-lacquered 
as soon as possible after they ate ré-* 
ceived, and when .re-painted the old 
paint should be scraped off. 

To find the number of shot in a trian- 
gelar pile.—Multiply the number in the 
base by the same + 1, and this pro- 
duct again by the base + 2, and divide 
by 6. : 

To find the number in a square pile— 
Multiply the corner. row by the corner 
row -+ 1, then this product by twice the 
corner row + 1, and divide by 6. 

To find the number in an oblong pile.— 
From three times the length of the 
base ++ 1, subtract the breadth, and 
this product by the breadth + 1, and” 
divide by 6. 

In an incomplete pile, according t 
cither of the preceding rules, “find 
the number in the pile considered as 
complete, then the number inathe up- 
per part, and the difference between the 
two piles will be the number in‘the in- 
complete part, = 

-The above calculations are for sphe- 
rical shot. 

Oblong shot and shell (Armgtrong) 
are piled in rectangular piles * 
s= (22 +r —1) mr wheren & 

2 
number in Jength of top course, r = 
number of courses, m = number in 
breadth. But the following formula 
has been recommended for elongated 
projectiles, as communicated by Cap- 
tain R. O'Hara, R.A., to the Royal 

Artillery Institution. J 

Let B = number in breadth of pile : 

L = number in length 


BL 
S=-3~ (B+1) 






This faze (now 

: obsdlete) w was used with all the heavier 
natures of Armstrong’s shells, and 
is a concussion fuze. 

" Xin—aA short piece of oa: or 
metal. 

Pincers, Gun—An instrument 
used for extracting a bit or drift from 
the vent of a gun, 

Pincers, Tong—Used by the 
plackamith for gripping bolts. 

Pinching—Is the operation of 
moving a guu or mortar by sinall 
heaves of the handspike, without 
allowing it to turn on its axis. It is 

, moved little by little, and rubs against 
the skid on which it rests. 

Pinion — In mechanics, a spin- 
dle, in the body of which are se- 
yeral notches, into which the teeth of a 
wheel catch which serves to turn it 
round ; it is alsothe name of a lesser 
wheel which plays in the teeth of a 
larger one. (Weale.) 

Pintail or Pintle — A hook 
attached to the rear of the limber axle- 
ded of a light field carriage, to enable 
the gun or ammunition carriage to be 
limbered up to it. In this position the 
gun forms a counterpoise to the weight 
that. would otherwise rest on the 
shafts.: It is calenlated that the 
weight on the horse’s back of a fully 
packed limber, with the hook fixed to 
the axle-tree bed, averages about 
75lbs, In heavy howitzers and siege 
carriages formed with bracket sides, 
the pintail is either a stiff or movable 
iron perch, attached to the top of the 
limber axle-tree, to which the gun car- 
riage is limbered up by a hole passing 
through the rear transom; this mode of 
Hmbering-up is necessary, in conse- 
quence of the weight and dimensions 
of the trail. 

Pioneers—Are ‘a small body of 
men (one per company)attached to each 
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infantry. regiment for the purpose, 
whilst on the march, of clearing . the 
road, and cutting down all obstacles, 
such as trees, jungles, &c. 25 OS BABY. be. 
found necessary for the sonwardipenr. 


gress of the regiment or army. Radh: nm 
pioncer, besides carrying @ tool of.dome |’ 


description, carries a saw-backed sword, 
which serves both as a weapon and 8 
tool. 

Pipe, Trace—The leather pipe 
or covering of 2 horse trace. 

Pigstol—aA species of firearm, of 
which there are an infinite variety, 
from the single and double-barrelled 
pistol to the many-barrelled revolver. 
The pistols furnished to the cavalry are 
rifled, having a calibre of ‘577 inches. 

Piston—A movable air-tight di- 
vision within the steam cylinder, acted: 
upon by the steam. Pistons are either’ 
metallic or packed. Metallic pistons 
usually have segments of brass or cast- 
iron, called juuk rings, pressed ont- 
ward by springs. Packed pistons are 
surrounded by well-greased hemp, 
(Weale). 

Piston-rod—The rod fixed to 
the piston to communicate its motion 
to the crank. This rod is turned ex- 
actly cireular, and pasees through @ 
circular hole in the centre. of :-the.-eap: 
of the cylinder, the hole being: made 
to fit the rod so exactly as not to let 
the steam escape, and to move at the 
same time so freely as to require very 
little power to urge it. 

Pit-charcoal—Wood charred in 
a pit instead of in closed retorta. The 
operation is performed ‘as: foRevts : 
From 3 to 4 cords of wood (a cord of 
wood measures 143 X8&, or 126 cubic 
feet) are built up in a circular mound 
about 10 feet in diameter, and 5 feet 
high, having a hole left in the centre 
which acts as a chimney. The mound 
of wood is then covered with stubble or 
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straw, 3 or 4 inches deep, and over 
these a layer of charcoal dust or sand 
about the same thickness. Lighted 
charcoal is put down the chimney, 
which is closed up. The process 
of charring then commences. A shift- 
ing screen is always placed to wind- 
ward to regulate the dranght, and small 
holes are left at intervals to allow of the 
escape of the vapour. After three days 
and nights the operation is completed. 
Pit-charcoal is nsed for firework com- 
position, and also as an ingredient in 
the manufacture of pit-powder. 

Pitch—Made by boiling tar down 
to the requisite consistency, either by 
itself or combined with a portion of 
rosin; it becomes solid on cooling, but 
is soon softened by the heat of the 
hand, in which state it is very adhesive. 
When of good quality, it is clear and 
hard, It is used in making carcasses, 
light-balls, kitt, and smoke-balls. 

The term is used in wheel-work, sig- 
nifying the distance between the cen- 
tres of two contiguous teeth. Pitch- 
line is the circle concentric with the 
circumference which passes through 
all the centres of the teeth. 

Pitch of a Screw—The inter- 
val between the points of starting and 
arrival of a complete revolution of a 
screw, and consequently of the thread 
of a screw, which is traversed by the 
screw, or its thread, when it has com- 
pleted an entire revolution. The pitch 
is therefore independent of the dia- 
meter of the screw. 

Pitching a Tent— Vide Bush. 

Pit-saw—This instrumentis used 
in sawing up timber at the pit. It is 
worked vertically by two men, called 
the top-man and the pit-man, the former 
of whom stands upon the piece of tim- 
ber about to be sawn. The pit-saw is 
about 6 to 8 feet in length, accord- 
ing to the size of the timber. To 


adapt it to the hands of the sawyers, 
it has at the upper part a transverse 
handle, or tiller, and at the lower 
a box, The introduction of circular 
saws, driven by steam, has to a great 
extent done away with the cutting up 
of timber by hand-work. 

Pits, Charger—Pits dug in rear 
of a shelter trench for the protection 
of the mounted officers of a battalion, 
They are generally excavated 20 paces 
in rear of the line taken up. Each 
pit should be about 5 feet long, 3 
feet wide at the top, and 2 feet at the 
bottom, with ramps at a slope of 4 at 
the ends. Such a pit can be dug 
by four men in half an hour, 

Pits, Gun—Are for the pro- 
tection of artillery in the field and 
before theenemy, The guns may be 
often covered from the enemy’s fire 
by natural banks, crests of hills, sand 
mounds, &c. ; but if there is no natural 
cover, resort must be had to the pickaxe 
and spade, A gun-pit can be exca- 
vated in one hour by experienced men. 
This gives but a limited space to the 
gun detachment, so if there is time, the 
pit can be lengthened, and the thick- 
ness of the parapet increased, Since 
isolated gun-pits, as explained in the 
st Vol. of “Instruction in Military 
Engineering,” would form good marks 
for the enemy’s fire, it would be ad- 
visable to connect them by shelter 
trenches, in which, however, places 
should be left to enable the guns to 
pass readily to the front. Should no 
nataral cover whatever be available 
for the limber, cover for it and a pair 
of horses might be provided in a pit, 
somewhat of the form of d charger- 
pit, and similar arrangements should 
be made for the cover of more horses. 

Pits, Rifle— May either be 
detached or connected, The former are 
made to contain one man, and is in the 
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shape of a frustum of a cone with a seat 
in rear. As farther described in the 
“ Instruction in Military Engineering,” 
from which the above is extracted, 
the diameter at top and bottom re- 
spectively is 4 feet 6 in., and 2 feet 6 in., 
while the depth is 4 feet ; the amount 
of excavation (including the seat in 
rear) being 39 cubic feet, aman should 
complete one in an hour, requiring a 
pick-axe, a shovel, and four sand-bags. 

The dimensions of the connected 
rifle-pits are 5 feet long, 4 feet wide, 
and 3 feet 3 in. deep; a seat 1 foot 
6 in. wide and deep is cut in rear. 
The pits are placed about 30 feet 
from each other, and are connected 
by means of a trench. The position 
of both kinds of pits is, in active 
operations, in advance of the works 
previously constructed, that the fire 
from them may keep down that of the 
enemy, and thus allow of the subse- 
quent works being constructed with as 
small a loss as possible, They should 
be arranged, if practicuble, so that 
they may be afterwards connected into 
parallels. Sap-heads should be covered 
by detached rifle-pits, 30 or 40 yards 
in advance, 

Pits, Shelter — Are for the 
protection of skirmishers, which the 
men should be able to make for them- 
selves. In most instances, as described 
in the “Instruction in Military En- 
gineering,” the men will only have 
to improve natural cover, but it may 
be necessary to dig small pits which 
may be called shelter pits, in contra- 
distinttion to the larger pits required 
at sieges, &c., which are called rifle 
pits. Each shelter pit should be for one 
man only. Such a pit may be made in 
about five minutes ; the depth need not 
be uniform, but should be about 10 
inches where the man’s body will be, 
and about 6 inches in other parts. 





‘Pivot—A point, fixed or movable, 
on which a body turns. It is applied 
to that point on which an axle turns ; 
to the pivot of the nut of an clevating 
serew ; to the fixed or halted pivot of a 
company of soldiers at drill, &c. The 
application of the term is’ endless, 

Plan—In fortification, shows the 
tracing, also the horizontal lengths 
and breadths of the works, the thick- 
ness of the ramparts and parapet, the 
width of the ditches, &. It exhibits 
the extent, division, and distribution | 
of the works, bat the depth of the 
ditches and the height of the works are 
not represented in a plan, 

Piane—t carpentry, a tool used 
by the carpenter or joiner for taking the 
rough surface off the timber to be 
smoothed in surface, The plane is a 
chisel inserted in one of the several 
forms of stocks or guides, the general 
objects being to limit the extent to 
which the blade can penetrate the 
wood, to provide a definite guide to 
its path or direction, and to restrain 
the splitting in favour of the cutting 
action. 

Planes are distinguished by their 
names, length, &c., and the peculiar 
work they are intended to perform, 
and are classed as follows: Bench 
planes, grooving planes, and moulding 
planes. Among the bench planes are 
included the jack, rebate, smoothing, 
and trying planes. The succession in 
which they are used is as follows: 
the jack for the coarser work, the 
trying plune for the finer, and the 
smoothing plane for finishing. The 
jack planc is what is termed a full- 
length plane, furnished with a handle, 
or toat. The smoothing planc has no 
handle, and is shorter. than the jack 
plaue. The filister and plough planes 
are termed grooving planes; the 
former, intended to plane both with 
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and across the plane, as in planing a 
rebate around the margin of 2 panel; 
the latter, to work with the grain ;—it 
has. similar powers to the filister, but 
with a greater horizontal longe. 

Plane — In Geometry, denotes a 
plane figure or a surface lying evetly 
between its bounding lines. 

Piane, Horizontal — Is a 
plane thatis level or parallel to the 
horizon. | 

Plane, Inclined —Is onc which 
makes an oblique angle, with a horizon- 
tal plane. The simplest form of in- 
clined plane is to be seen in cutting a 
wedge through lengthways. 

‘Plane of Fire — The vertical 


plane passing through the axis of the © 
' and the slide-rest is moved a little way 
Plane of Site — Iu fortifica- - 


gan. 


tion, the general level of the ground 
or ground line upon which the works 
are constructed, whether that plane be 
horizontal or obliqae to the horizon. 
Plane Table — An iustrument 
much used in land-surveying, by meaus 
of whicha plan is made on the spot, 
without any after-protraction or plot- 
ting. It consists of a plane rectan- 
gular board of any convenient size, 
generally about sixteen inches square, 
the centre of which, when used, is fixed 
by means of screws to 2 three-legged 
stand, having a ball and socket, or 
universal point, at the top, by the 
aid of which, when the legs are fixed 
on the ground, the table is inclined 
in any direction, but can be set horizon- 
tal by means of a vircular spirit level. 
A compass box, with a magnetic needle, 
is screwed into one side of the table to 
indicate the bearings, and to enable the 
gurveyor to set up the instrument at 


& new station parallel to the position { 


which it had at a former one. 
A brass rule or index with a sloping 
edge, and having perpendicular sight- 





vanes erected at each extremity, com- 
pletes the apparatus. 


Piane, Vertical—A plane 
passing at right angles to the horizon- 
tal plane, ~ 


Planimeter—An instrument for 
calculating superficial areas on paper, 
used in the Survey Department. 

Planing Machine — Is an 
application of the slide-rest to plane 
surfaces. In the planing machine 
the work is firmly bolted to a table 
sliding in dove-tail grooves, and 
travelling backwards and forwards 
under the eutting tool, which admits 
of accurate adjustment. When one 
end of the work has escaped from 
under the tool, the table is moved back, 


across the table, so as to take off the 
next shaving close to the one pre- 
viously cut. It is necessary to keep 
the tool cool during the work, by allow- 
ing cold water to drip upon it, other- 
wise the edge wonld soon become soft. 

Plank — A term applied to all 
superficial timber which is 4 inches 
thick and under, except 1 inch and 
sometimes 14 inch, which come under 
the denomination of “ board.” 

Plant—Used in a military sense, 
signifies to place, to fix,—as, to plant 
a standard ; to plant a sentry. 

Platforms, Gun — Are neces- 
sary for the efficient working of 
heavy orduance, whether. on siege or 
garrison service. By being thus pro- 
vided, guns are worked with greater 
ease, expedition, and accuracy, 

Siege platforms are made of wood, 
and of such a weight as to render them 
easy of transport. There are several 
patterns in the service, such as the 
Common, Alderson’s, Clerk’s, and 
Madras platforms. Some of these 
patterns are especially used for gnus, 


” others for mortars. 
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The garrison platforms are of two a] 


sorts, — ground and traversing. The 
former is used in’ permanent fortifica- 
cations, and is made of stone and has 
a slope of 1 in 15; the Jatéer, for asiege 
gun, is of wood, and has a slope of 
lin 24, The object of this slope is to 
cheek, to a great extent, the recoil of the 
piece. Mortar platforms are laid per- 
fectly horizontal. Wooden, or siege plat- 
forms, are composed of sleepers, planks, 
ribands, rack sticks, and lashings : the 
two latter are used when the platform is 
secured by means of them, instead of 
by bolts, In laying platforms, the lash- 
ing rope is first put down, and then the 
sleepers, after which the space between 
the sleepers is filled up with earth, and 
well rammed; the planks are then laid 
on, and the ropes drawn through the 
slits in the ends of the planks, after 
which the ribands are put on and tied. 
Faseines are fixed across the front of 
platforms as hurters, to prevent the 
wheels coming forward rgainst the 





merlon, The common platform weighs j 


134 ews, 

Platforms, Traversing — 
Ave of three kinds, viz. : common, dwarf, 
and casemate. Common traversing plat- 
forms are employed to raise guns suffi- 
ciently high to enable them to fire over 
a parapet, and they are made of either 
wood or iron, They have been super- 
seded by dwarf traversing platforms, 
Wooden traversing dwarf platforms are 
similar in general construction to the 
common traversing platforms, and guns 
mounted upon them can fire through 
ordinary embrasures. By lengthening 
the legs of a platform of this kind, the 


gan could fire over a parapet, if required. ; 


The ordinary garrison carriage is used 
with this platform, but has blocks in- 
stead of axle-trees, upon which it rests 
on the platform, the part of the block 
between the cheeks being deeper, and 





passing between them so as to keep the 
carriage in its place. In front of each 
bracket there is a pair of check-plates, in 
which 2 gun-metal truck works, which 
comes into play; when the rear is 
hoisted up by the trnck levers, the 
carriage is run up by means of tackle. 
The platforms traverse on raised racers, 
resting on hollow solid trucks which 
run upon the racer. Since the intro- 
duction of heavy M. L. rifled guns, 
wrought-iron traversing “platforms, 
easc-mate and dwarf, have been intro- 
duced into the service. 

Platforms, Wagon — Car- 
riages ou four wheels, used for the 
transport of guns, mortars, traversing 
platforms, and for every description of 
heavy stores, 

Platoon—This word is derived 
from the French peloton. It was used 
some centuries ago to represent a small 
body of inusketeers, who were placed 
at the angles of a square of infantry 
or were used as skirmishers, At the 
present day, the term is only known to 
distiuguish the manual from the pla- 
toon exercise in the drill of the mus- 
ket. . 

Plotting—Transferring to paper 
the dimensions of the different angles 
aud measurements made by a survey~ 
ing instrument in the field, 

Plough—A wooden wedge or shoe 
shod with leather. Jt is attached toa 
gunpowder incorporating mill, for con- 
fiuing the charge under the path of 
the runners. There ate two attached to 


| each pair of runners, 


Plug — Anything used to stopan 
orifice or hole. In artillery material 
there are a variety of plugs, which are 
chiefly required for the different na- 
tures of shells. Therg are two classes 
of plugs, known as fuze-hole and 
loading-hole plugs. They are made of 


! gun metal. 
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Plug for Oil Hole—In the 
breech end of all Armstrong guns, 
excepting the 110, 40 (new pattern), 
and 9-Prs., directly at the back of the 
ratchet or point-blank sight, a hole is 
drilled for lubricating the thread of 
the breech screw. 

A steel plug is used to fill this, so as 
to prevent any dirt or grit getting in 
which would be likely to affect the 
efficient working of the breech screw, 
and injure the thread. A small spring 
is attached to this plug to prevent its 
being shaken out when firing or in 
rapid transit over rough ground, and 
it can be removed by the tommies 
mentioned in the list of smith’s tools, 

Plummer Block — ‘fhe car- 
riage or support for ® bexring to turn 
in, which is generally made of gun- 
anetal. 

Plummet—Used by masous car- 
penters, &c. It consists of a line with 
a weight attached to it (a leaden ball 
generally) to regulate any work ina 
line perpendicular to the horizon. 
Another application of the plummet is 
in Jaying o mortar ; itis further used 
to indicate the time of flight of a mor- 
tar shell, 

Plunging Fire—When a bat- 
tery is raised considerably above the 
object, so that the shot impinges at a 
great angle, and is buried without 

+ grazing, it is terined plunging fire. 

. Plaviometer — A rain gauge, 
an instrament to measuré the quantity 
of rain that falls. It consists of a 
copper funnel from 5 to 7 inches in 
diameter, the rain being collected in a 
glass bottle. This bottle should be 
placed in a small stand near the surface 
of the ground, to protect the bottle from 
the action of the sun. The amount of 
rain falten in a given time is measured 
in a graduated glass jar, one-tenth 
the area of the funnel, and so divided 





that ‘every inch in depth of the 
tube shall indicate one-tenth of an 
inch falling in the funnel. The 
amount of rain falling can be mea- 
sured by such an instrument to gyhgth 
part of an inch, or even less. 

Another kind of rain gange miay ' 
also be adopted. It consists of a 
eylinder of copper or other metal, 
from 5 to 7 inches in diameter, and 
30 inches long. A float, just so much 
smaller as to allow it to rise freely, is 
placed within the cylinder, and to the 
centre of the float is attached an, 
upright staff, marked in inches and 
tenths of an inch, which, rising 
through a hole in the bottom of the 
fynnel, indicates the depth of rain re- 
ceived into the gauge. 

Pneumatics—The properties of 
air or fluids ; a branch of hydrostatics. 

Point-biank—A gun is said to 


: be Jaid point-blank when the production 


of its axis passes through the object 
aimed at; a gun may therefore be “ point- 
blank” with reference to an object, and. 
yet have several degrees of elevation 
or depression, with regard to the hori- 
zon. 

Point-blank Range — This 
term, as shown by Col. Lefroy in the 
R. A. Institution Papers, is a misnomer. 
What is usually called “ point-blank 
rapge”’—viz., the distance at which a 
shot impinges on a level plane, when 
fired parallel with it,—is nothing more 
than the range due to an “angle of 
elevation” equal to the angle subtended 
by the height of the gun from the point 
strack, 

Point d’appui—a fixed point 
of support in rear of the operations of 
an army, such. asa fortress or some 
convenient locality to resort to in case 
of necessity. 

Point of Impact — Is that 
point or spot which a projectile first 
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strikes, on meeting an opposing body. 
Vide Impact. 
Pointing— gunnery, the art of 
laying guns, Vide Lay. 
Potinting—To “ point a rope” is 
to taper one of its ends, so that it can 
ore easily enter a hole or block. 
Pointing Rods—0r “pickets,” 
are rods of iron 4 inch round, and about 
2 feet long, two of which are placed 
upon the epaulment of a battery in 
front of each mortar, by means of 
which, with the aid of a plummet, the 
mortar can be directed with tolerable 
accuracy upon the object to be struck. 
The pickets are first lined upon the 
object ; the plummet, which is in the 
hands of the laying officer who stands 
behind the mortar, is made to coincide 
with them, and the mortar is then tra- 
versed until the line of the plummet 
covers the centre line on the mortar, 
which is denoted by a notch on the 
muzzle, and another behind the vent ; 
a chalked line being generally drawn 
on the exterior surface of the mortar 
between these notches. In masonry 
works, they must be placed on a fir 
plank, of about one foot wide, four feet 
in length, by three inches thick, and 
about six inches from each end. The 


plank should be fitted with a grummet - 


or handle ateach end. In earth-works, 
two ramrods will answer for pointing 
rods. These pointing rods may now 
be said to be out of date, as Davidson’s 
Collimator is a more convenient and 
truer way of laying a mortar. 

Polarity—The opposition of two 
equal forces in bodies, similar to that 
which confers the tendency of mag- 
netized bodies to point towards the 
magnetic poles. 

Polarized Light—Light which, 
by reflection or refraction at a certain 
angle, or by refraction in certain crystals, 
has acquired the property of exhibiting 











opposité effects in planes at right 
angles to each other, is said to be 
polarized, 

Pole—Thai part of a gan or am- 
munition carriage to which the wheel 
horses are attached. Poles are now 
abolished ; shafts for horse draught 
alone being used. For carts and all 
extra carriages drawn by bullocks, as 
in India, the pole is indispensable. 

Polygon—A plane geometrical 
figure having more than four sides. 
Every pieco of ground to be fortified 
is surrounded by a polygon, either 
regular or irregular, upon the sides of 
which the work is constructed. 

Poniard—A small pointed dag- 


. ger. 


Pontoons—Are either light open 
boats of wood or metal, with flat bot- 
toms, upon which a road-way of planks 
is formed for the transport of an army 
acrossariver ; or cylinder-shaped with ° 
hemispherical ends, such as General 
Blanchard’s pontoons, which are the 
pattern pontoons used in the British 
army. They are of two kinds, large and — 
small, the latter for the passage of infans 
try. Though several kinds of pontoons 
have been introduced into the European 
armies, a perfect pontoon bridge equip- 
ment, combining facility of transport 
with quick means of passing armies 
over considerable rivers, does not seem 
yet to have been organized. In India, 
country boats have generally been 
available in most of the rivers which 
arinies have had to cross, and which, 
combined with engincering skill, have 
always formed au admirable passage 
for the transport of troops. Corraga~ 
ted iron carts, if in sufficient number 
with an army, might be turned to good 
account as pontoons, 

Casks, if available, form's very 
good bridge, being first of all form- 
ed into piers, the piers are then. 
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formed into a bridge in much the same 
way as pontoons, or boats, would be. 
Barrel piers can be formed of any 
gamber of casks from two upwards, 
For the mode of throwing a pontoon 
or cask bridge across a river, vide 
“ Instruction in Military Engineering,” 
1870. 

From experimentsmadeat Woolwich 
(vide R.A. Institution Papers, vol. 3) it 
has been found that the vertical pres- 
sure of guns, when passing over pontoon 
bridges on travelling carriages with 
their full equipment of stores, is great- 
er while moving than when stationary, 
to the following extent, with the un- 

* dermentioned ordnance :—~ 

40-Pr. Armstrong 30 per cent. 

18-Pr. Smooth-bore 26 do. 

20-Pr. Armstrong 30 do. 
12-Pr. Armstrong 50 do. 
10-Inch mortar 46 do, 

The high rate of increase obtained 
with the 10-inch mortar, as compared 
with the 18-Pr. and 20-Pr., is due to the 
low wheels of the mortar carriage, and 
that observed with the 12-Pr. in com- 
parison with the other guns, is probably 
due to the horses, between whose weight 
and that of the carriage there is not so 
great a difference as exists in the other 
carriages. 

Poppet-head—That part of a 
Jathe which holds the back-centre, and 
ean be fixed on any part of the bed. 
Boring-machines have a poppet-head. 

Portoullis—A girong defensive 
framework of timber, hnng in grooves 
within the chicf gateway of a fortress ; 
it resembles a harrow, but is placed 
vertically, having a row of iron spikes 
at the bottom, and is Iet down to stop 
the passage in case of assault, 

Port-fires—Are used to fire 
ordnance, and were in general use 
before the introduction of friction 
tubes, bat since then have been to a 





great extent in disuse ; a certain pro- 
portion, however, still accompanies 
each battery. Port-fires are of two 
different natures as used in the artil- 
lery service, viz., common and slow 
port-fires ; but only the common port- 
fire is used in India, The common 
port-fire consists of a paper case, about 
16 inches long, into which is driven a 
composition, which burns at the rate 
of one inch ina minute. A port-fire 
is considered unserviceable when the 
paper is unpasted, torn, or otherwise 
damaged, or if the composition is soft 
or broken. 

The slow port-fire consists merely 
of paper impregnated with saltpetre, 
and rolled into a solid cylinder about 
16 inches long, and burns from three 
to fonr hours, 

Port-fires, Coast-Guard 
— These are generally fitted by the 
coast-guard with a contrivance for 
lighting them by percussion. 

Position (Battery of)—Consists 
in India of three 40-Pr, Armstrong 
guns; two 8-inch, and two 54-inch mor- 
tars. These batteries of position follow 
the movements of the army, and are 
available for any position they may be 
called upon to take up. They are 
equipped like ficld batteries, and are 
drawu by elephants. 


Post, Military—Any spot of 
ground occupied by troops. The im- 
portance of strengthening a position 
is admitted to be of paramount import- 
ance, and every endeavour should be 
made by the officer in command to place 
himself in such a defensive position as 
shall prevent his post being taken 
unawares, or, if attacked, enable him to 
make a good fight of it. Often neither 
time, material, intreuching tools, or men 
will permit of solid works, such as a re- 
doubt or other elaborate field works 
being thrown up, but it is possible, 
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when villages or detached houses are i 


occupied by troops, to throw up tem- 
porary cover which shall greatly 
strengthen the position. The mode 
of carrying out such a system of de- 
fence should be known to every officer 
in the army. 

The following are the principles to 
be borne in mind in forming a mili- 
tary post or im strengthening a posi- 
tion, extracted from the “ Instruction 
in Military Engineering ” :— 

« Ist,—To obtain cover for the men 
from the enemy’s fire. 

* 9nd.—To enable the troops to fire in 
the most advantageous manner, on the 
ground over which the enemy must 
advance. 

“8rd,—To hinder the approach of the 
enemy by obstacles, which, even if sur- 
mountable, shall be sufficient to break 
his order and to detain him for some 
time under fire. . 

“ 4th.--To enable the troops to pass 
freely from ohe part of the works to 

* another, in order to concentrate on any 
point attacked. 

“ 5th.—To impede the flank move- 
ments of the enemy as much as pos- 
sible, and thus prevent his different 
parties from supporting each other 
effectually.” 

Postern — A yauited passage 
of masonry constructed underneath 
the mass of the rampart to communi- 
cate from the interior of a work into 
the ditch before it. Posterns are 
usually from 5 to 9 fect wide, and 
from 6 to 7 fect high at the crown of 
the arch, and are closed at cach extre- 
inity by doors. < 


Potassa— Vide Nitre. 

Pouch, Small-arm — A 
leather case lined with tin, and covered 
by a flap for carrying a soldier’s amma- 
nition. Inthe manufacture of pouches, 
buffalo hide is generally used, 





Pounce—A __ stone bearing that 


. name, which, when reduced to powder, 


is formed into paste, and used in public 
offices as an adhesive for letters, 
Pounder—The name by which 
different natures of ordnance.are dis- 
tinguished, such as the 24-Pr., 18-Pr., 
&c. By being so denominated, the 
weight of the projectile which the 
gun throws is implied. Projectiles 
fired from shell guns, howitzers, and 
mortars, are distinguished by the dia- 
meter of the pieces, snch as the 10-inch, 
8-inch howitzers, mortars, &c., and it 
would be advisable to denominate all 
projectiles by the diameter of the piece, 
and also by the weight of the projec- 
tile itself. This is done in the case 
of shot and shell used with the heavy 
M. L. rifled guns of 7-inch calibre 
and upwards, but guns below 7-inch 


! enlibre are known only by the weight 


of the shot. The weight of heavy ° 
rifled ordnance is always expressed in 
tons, if of 5 tons or upwards, other- 
wise in ewts, 

Pozzuolana—A voleanic sand 
brought from Italy, which forms a 
cement that hardens under water. Vide 
Soorky. . 

Pratique—Permission given to 
‘Bship which has performed a limited 
quarantine to enter port, on the com- 
mander assuring the authorities of the 
port that no infectious disease exists 
on board his ship. 

Precipitation — In chemistry, 
is most frequeritly employed for the 
separation of substances from each 
other. This operation consists in the 
conversion of one constituent part of a 
lignid into a solid form, when it may 
be separated by mechahical means ; 
this may be effectedeither by changing 
the chemical nature of the constituent 
to be separated, or that of the liquid 
in which this constituent is dissolved. 

Preponderance—In artillery, 
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the excess of weight in a gun in rear 
of the trunnions. As applied to 
modern guns, it is the pressure which 
the breech portion of the gun, when 
horizontal, exerts on the elevating 
arrangement. A certain smount 
of “ preponderance” is necessary in 
all guns, in order that they may rest 
steadily on their carriages, but it is 
desirable that it should be as smali as 
possible, to avoid unnecessary labour 
in raising the breech of the gun, when 
it has to be elevated. The preponder- 
ance varies in different guns in the 
service, in smooth-bored guns between 
one-ninth and one-fifteenth of the 
total weight of the piece. In rifled 
M. L. guns of the heavicr natures, sueh 
as the 9, 8, and 7-inch, the preponder- 
ance is between 5 and 6 ewt. ; in guns 
of 18 tons and upwards, it should not 
exceed 3 cwt, 

Preservation of Iron Ord- 
mance—Great attention should be 
paid to the preservation of iron ord- 

_ Rance, to prevent the injury which guns 
sustain from rust or corrosion. With 
smooth-bored ordnance, the first step 
to be taken is to clear the bore and 
exterior surface from rust and dirt ; the 
inside is cleansed with circular spring 
scrapers, fixed on the end of a long 
shaft; they are made to press on the 
sides of the cylinder, and by being 
drawn backwards and forwards, will 
restore a. regular ‘smooth surface ; the 
end of the bore is also scraped with 
a tool for that purpose. The vent is 
opened by turning a square steel rimer 
throngh it, until it is clear. The bore 
is then brushed out with a hard round 
brush, and then with « Turk’s-head 
brush, so that no residue be left. This 
done, acoat of lacquer is to be laid 
on; and when dry, a second is added, 
which is performed by a common paint 
brush fixed vertically “on the end of a 


staff long enough to reach down the 
bore; the bottom of the bore is lac- 
quered by a brush attached horizontally 
to the end of the staff, The outside 
of the piecé is to be well scraped with a 
tolerably sharp steel tool; about the 
mouldings where former coatings have 
collected, and where the rust will not 
give way, it should be slightly ham- 
mered, so as to loosen it. The pieces 
should not be removed until the paint 
is quite dry, The painter should mark 
the date, to show how long the lac- 
quering lasts, 

Where anti-corrosion paint was for- 
merly used for lacquering the exterior 
and bores of guns, Pulford’s magnetic 
paint is now used. 

Press-cake — The solid dense 
substance which gunpowder assumes 
after being subjected to hydraulic pres- 
sure. Press-cake, after being taken ont 
of the press-box, has a dampish appear- 
ance which soon leaves it, when it may 
be likened in hardness to slate. 

Preventor Ropes—Areused in *- 
the artillery service to check any motion 
which is liable to become too rapid,— 
such, for instance, as the recoil of a gun, 

Primers—Are used with the 40- 
Pr, and 7-in. screw and B, L. guns, and 
are introduced into the horizontal part 
of the vent before the vent piece is placed 
in the gum, the object being to comma- 
nicate the flame from the friction tube 
to the cartridge, the length and form 
of the vent holes being such that the 
friction tube alone will not readily 
ignite the cartridge. 

A primer for use with Boxer’s shrap- 
nel shells for rifled guns has been ap- 
proved of. It is for the purpose of 
securing the bursting charge, and to 
give greater regularity to the bursting 
of the shell. 

Priming of a Gun—Is the 
powder which is poured into the vent, 
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with the view of its communicating 
with ‘the cartridge. This mode of 
priming was the usual method before 
the introduction of friction tubes, and 
when the priming was ignited by 

‘means of a port-fire, In the prepara- 
tion of fuzes, carcasses, &c., a priming 
is used to assist in igniting them. © 

Principals—The sloping beams 
of aroof. (Vide Tic-Beam.) 

Pripole or Prypole — The 
front leg of @ gyn. 

Prismatic Compass — A 
surveying instrument, by means of 
which horizontal angles can be ob- 
served with great rapidity ; ‘and when 
used with .a tripod stand, with a con- 
siderable degree of accuracy. It is 
consequently a very valuable instrn- 
ment to the military surveyor, who 
ean make his observations with it, 
while holding it in his hand, with all 
the accuracy necessary for a, military 
sketch. ( Vide Heather on Instruments.) 

Private—A term used in the Bri- 

*tish infantry to express a soldier in the 
ranks. A corporal, though numbered 
among the rank and file, does not come 
under the denomination of private. 

Prize-Agents—Oficers belong- 
ing to an-army in the field, who are 
chosen after a campaign to collect 
all property belonging to the enemy 
which has fallen into the hands of the 
victors. If the prize property be con- 
siderable, it is a lucrative position, as 
a certain pereentage on what is col- 
lected is granted to the prize-agents. 

Profile—If a plane pass through 
@ work in any direction, and the cut 
made be vertical and perpendicular to 
the face of the work, it is a profile. 

Projectiles — Shot and shell of 
all natures. The projectiles fired from 
smooth-bored cannon are ofa spherical 
form, and those from rifled guns have 
an elongated figure. Projectiles for 


| heavy rifled muzzle-loading guns are 
rounded at the base. 

Prolong—A four-stranded rope, 
upwards of an inch in diameter, and 
72 feet in length; with which field 
artillery is provided, to enable it to 
fire while retreating, without the neces- 
sity of limbering and unlimbering. « 

Promotion—In the army, with 
certain exceptions, promotion has hi- 
therto been carried on in the cavalry 
and infantry chiefly by purchase, but 
this for the future is likely to be dis- 
continued, and promotion regulated 
by efficiency aud selection, The Ar- 
tillery and Engineers have always been 
non-purchase corps. 

‘Proof of Gunpowder—Gun- 
powder, aftermanufacture, is tested both 
as regards its quality, strength, and uni- 
formity. The former is ascertained, both 
small and large grain, by its general ap- 
pearance, its firmness, glazing, unifor- 
mity of grain, and density. The weight 
of a cubic foot of Government powder 
varies according to the nature of the 
powder, for which there is a maximum 
and minimum limit. The process-of 
“flashing ” is also resorted to for test- 
ing the cleanliness and intimate mix- 
ture of the-ingredients. With this view 
about 3 drachms of powder are placed 
ona glass plate, and fired with a red- 
hot iron, when, if the powder has been - 
properly made, no residue or foulness 
should be left. 

The strength and uniformity of all 
powders are proved by Navez-Leur’s 
Ballistic apparatus,—cannon powder 
from a 9-Pr. gun, and musketry powder 
from a breech-loading rifled musket. In 
addition to the above proof, the hygro- 
metric test is a very necessary one to 
be taken of all natures of powder. 

Proof of Ordnance — The 
test ordnance is put to after being 
manufactured. In proving smgoth- 
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bored ordnance, the piece is first tho- 
roughly cleaned inside and outside, 
and then examined for flaws or holes 
with a spring-searcher. The calibre 
and concentricity of the bore are then 
tested with Desaguilier’s instrument, 
and the several exterior diameters are 
gauged with bore callipers. The length 
of the piece, bore, and trunnions is now 
measured, and the true position of the 
latter tested, . 

The piece now undergoes the pow- 
der proof, viz., two rounds with a 
heavy charge, and one service shot 
pressed. home with a jonk wad, or 
wooden wedges. 

After this, it is submitted to the 
water test which is performed by water 
being forced into the bore through a 
plug in the muzzle, with a pressure of 
100]bs. on the square inch, and should 
any portion of the metal be spongy it 
will be detected by water showing 
itself through the metal, technically 
termed weeping. 

Lastly the gun is examined with, a 
lamp passed down the bore to see that 
it has not been indented in proof, aud 
that it is sound in all respects. 

The proof of rifled guns, taken from 
Captain Stoney’s Paper “ On the Con- 
struction of our Heavy Guns,” is 
carried out as follows ;— 

“Gutta percha impressions are taken 
‘of the whole length of the bore in the 
our quarters. The gun is then proved 
with t¥0 xounis-—the projectile being 
equal in wéight'to the service one, but 
flat-headed for 7-inch guns and up- 
wards, in order that it may penetrate 
as little as possible into the butt, and 
the charge being 1} the weight of 
the battering or highest charge used. 
“im the seryice. The gun is fired in 
the open ‘by means of an ‘ Abelic’ 
electric tube connected with a magneto- 
electric battery in a bomb-proof shed. 

* 











After proof, water is force-pumped 
into the bore, with the pressure of 
120lbs. to the square inch. This was 
instituted for guns with wrought-iron 
barrels to ascertain’-that the breech 
was perfectly closed, and is still conti- 
nued in the case of solid-ended steel 
barrels, to make sure that the end has 
not been split in proof. After this 
the gun is cleaned, and gutta percha 
impressions of the bore being taken 
as before, the two sets of impressions 
are compared to ascertain that no flaw 
of a serious character has been devel- 
oped by proof. If any defect appears of 
which there is even the slightest doubt, 
the gun is subjected to five more 
rounds with service charges, and if 
after that the flaw does not ap- 
pear to have increased, the gun is 
passed.”” 

The system of proving bronze guns 
hitherto in force, has been to fire them, 
when completed, with the regulated 


| ebarge of powder and shot, viz. one- 
third the weight of the shot, threee-— 


rounds being fired: they were then 
subjected to hydraulic pressnre, which 
consisted of endeavouring to force 
water through the metal by meaus of 
an engine placed in the mouth of the 
gun, The French mode of proving 
guns, however, has now been intro- 
duced into the British service, which 
consists in boring the piece to a dis- 
meter less than the true calibre by 2 
miliemetres or (0°0787-in.)* and then 
subjecting it to the proof of fire and 
water. If the indentations are of such 
a depth as not to disappear when the 
pieve is bored up to the true calibre, or 
if the piece leaks, it is condemned. 
Protractor—In surveying, an 


* The Ordnance Select Committee's 
Instructions are 9°08 in, 
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instrament for laying down on paper . 


the angles taken in the field, 

Protractor, Semi-circular 
—An instrument used for measuring 
the inclination of the vent of a piece 
of ordnance. 

Provost-Marshal — Is a2 
functionary vested with powers of a 
special and extraordinary nature, the 
offspring of the exigencies of armies 
in the field. 

“The Queen’s Regulations ” define 
the position and duties of a Provost- 
Marshal as follows :— 

“The officer appointed to the situa- 
tion of Provost-Marshal has the rank of 
Captain in the army : the appointment 
is one of great responsibility, and re- 
quires the utmost vigilauce and acti- 
vity. It is the particular duty of the 
Provost-Marshul to take charge of 
prisoners confined for offences of a 
general nature; to preserve good order 
and discipline; and to use every pos- 
sible means to prevent the commission 
of crime, by frequently visiting those 
places at which breaches of order aud 
discipline are likely to be committed ; 
he is to take cognizance of the’couduct 
of all followers and retainers of the 
camp, as well as of the soldiers of the 
army. 

“With this view, he is frequently to 
make the tour of the camp, aud its 
environs, in order to prevent, and de- 
tect persons committing acts of dis- 
order or depredations. 

“The Provost-Marshal is intrusted 
with authority to inflict summary 
punishment on any soldier, or indivi- 
dual connected with the army, whom 
he may detect in the actual commission 
of any offence against order and disci- 
pline; but a recourse to the exercise of 
this part of his authority is to be 
limited to the necessity of the case, 
when the prevalent and continual com- 











_ mission of any particular offence may 
call for an immediate example. The 
« duties and powers of a Provost-Mar- 
shal are defined in the Articles of 
War. 

“ Plundering and maranding, at-all, 
times highly disgraceful | t 
under the circumstances in “white 
army would take the field in any part 
of the United Kingdom, and com- 
mitted against the persons and pro- 
perties of our own countrymen, whom 
it is our duty to protect, become crimes 
of such enormity, as to admit of no 
remission of the awful punishment 
which the military law awards against 
offences of this nature. The Provost- 
Marshal, in making his rounds, will be 
authorized to execute it immgfliately, 
and in its greatest rigour, against, all, 
such as are detected by him jn 
fact. 

“ General officers commanding divi- 
sions and brigades, and the staff offi- 
cers attached to them, are to give their 
particular attention to the conduct of 
tiie Provost-Marshal and of his Assist- 
ants, and to take care that every re- 
quisite aid be given to enable them to 
discharge their duties with proper 
effect ;—-at the same time that no 
abuse, or-improper application may. be 
made of the authority intrnsted to 
them. # . 

“« Officers in the command of guards 
or detachments are to give assistance 
to the Provost-Marshal.in the execn- 
tion of his duty ; and any officer or 
soldier impeding tim in the samme, or 
offering him any insult, will rpebive 
the most exemplary punishment, 

“The regiments encamped near vil- 
lages are to send frequent patrols into 
them to ‘apprehend such persons as 
may be there without passés, or who, 
having passes, may behave impro- 
perly. 
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“ The followers and retainers of the 
army are subject, equally with soldiers, 
to the provisions of the Mutiny Act 
and Articles of War.” 

Prussian Rifled Gun—Is2 
breech-loading gun, the arrangement for 
closing the breech being similar to that 
of the Wahrendoff gun; a paper wad is 
however used, which is shaped like the 
lid of canister and fits over the back 
of the cartridge, so, that when the piece 
is discharged, the wad is forced by the 
gas against the bottom of the bore, 
and thus prevents any escape of gas 
at that part; the wad remains in the 
piece when discharged and is after- 
wards pressed by. the rammer through 
the bore, which it therefore cleans 
ont. The safety of the breech-loading 
apparatus is said to be due entirely to 
this wad. The grooves are flat, and 
about 74th of an inch deep, their 
number varying from 12 to 18, according 
to the nature of the gun. 
is about 1in 25 ft. The projectile is 
made of castiron, surrounded with 
leaden rings, the diameter of the latter 
being greater than that of the bore. 
The projectile is intended to act as 
shot, shell, shrapnel, or case. The 
Prussian field guns are breech-loaders 
made of steel, and those used in the late 
war with the French were the canon 
de 4 rayé, projectile weighing 9 lbs., 
and the canon de 6 rayé, the projectile 
of-which weighs 15 Ibs. 

Prussian Rifled Musket— 
Vide Needle Gun. 

Puddling—In metallurgy, a pro- 
cess in the refining of iron which 
consists in stirring the metal actively 
about, when in a state of fusion. 

Pukhal—An Indian term for a 
Jeathorn water-bag, commonly carried 
on bullocks or mules. 

Pukhali—a waterman. 

Pulford’s Magnetic Paint 
—Now universally used instead of 
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anti-corrosion print for lacquering iron 
ordnance. 

Pulley—One of the six mecha- 
nical powers. The pulley is a small 
wheel movable about-an axis passing 
through its centre; in the cireum- 
ference of the wheel is a groove to 
admit a rope or flexible chain. Pulleys 
are of two kinds, fixed and movable, 
according as their axes are fixed or 
movable. In the fixed pulley, the 
power is equal to the weight, In tho 
movable pulley, the power is to 
weight as the radius of the pulley 18 
to the chord of the arc enveloped by 
the rope, or, in other words, the mov- 
able pulley doubles the power, and can 
be inercased in any ratio by adding 
to the number of pulleys, In a com- 
bination of pulleys, the advantage, 
however, is greatly diminished by the 
friction of the axles and of the ropes, 
Too complex a combination, therefore, 
would not be of service, as the friction 
would be increased without a propor- 
tional advantage, and from the com- 
plexity of the machine would be more 
liable to be put out of order. 

Blocks used for gyns are of the 
Bothway pattern, double and triple 
blocks for ordinary weights. For the 
heaviest guns two triple blocks are 
preferable, and a power of six is gained, 
( Vide Tackle.) 

Pultun— An Indian term for a 
regiment of infantry.” : 

Pamp, Forcing — As de- 
scribed in Weale’s series, is an engine 
for raising water above the level to 
which it is driven by the pressure of 
the atmosphere. The forcing pump 
consists of a barrel fitted with a solid 
piston or forcer, the barrel being also 
provided with a branch forcing pipe, 
The lower part of the barrel and the 
branch pipe are each fitted with a 
valve opening upwards, and by repeat- 
ed strokes of the piston, the pressure 
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of the air from above being removed, 
the fluid is bronght up to fill the 
space between the two valves, and 
being prevented from returning by 
the lower valve, it passes through the 
upper valve of the branch pipe into a 
capacions upper vessel, and there accu- 
mulating, may be ejected in a constant 
instead of an intermittent stream. 
Punch—A tool for making an 


impression, or for forcing a hole 
through a plate, 
.*Punches, Steel Vent — 


Used for clearing the vents of guns. 
They are of different lengths, according 
to the nature of the gun. 

Punoching—aA term used in Ar- 
tillery. The penetration of a vessel’s 
side by an elongated shot or shell, 
which is intended to kill the crew, blow 
up the magazine, damage machinery, 
and sink the vessel by holes made at or 
near the water-line, 

Punching Machine — A 
machine for punching holes through 
thick metal plates. For @ description 
of the machine and ite use,—Vide 
Weale’s Dictionary. 

Purchase—tThe system pursued 
in the British army whereby promotion 
is obtained amongst the several ranks 
by the sale “of an officer’s commission. 
A Bill has lately been before Parlia- 
ment for the abolition of purchase 
with the view of putting the regular 
army and the militia on the same 
footing, and instituting a system of 
promotion throughout the service by 
seniority and selection, The Bill pass- 
ed the House of Commons, but was 
rejected by the House of Lords. Subse- 
quently Her Majesty, in the exercise of 
her prerogative, gave her sanction to 
the abolition of purchase, which obtains 
from the ist of November 1871. Pro- 
motion by purchase has existed in all 
regiments, except in the Artillery and. 
Engineers, for the last 170 years,— 





death-steps only being obtained without 
purchase, It is to be feared, however, 
that, unless the pay of the army is 
increased, and a sufficient indacement 


held out for early retirement, in the 


shape of a good retiring pension, stag-- 
nation in promotion, &c,, must ensue, 
such as is now occuring in the non- 
purchase corps. 

Purchase—A mechanical term, 
signifying to gain.or have an advan- 
tage over something by mechanical 
nicans in raising it; thus, to place alever 
or handspike under any weight prepara. 
tory to heaving it is a “ purchase.” 

Pyroligneous Acid — One 
of the products of the destructive 
distillation of wood. 

Pyrometer—An instrument for 
estimating heat at a high temperature, 
such as that at which the more infn- 
sible metals melt, or of a reverberatory 
or wind furnace for which the common 
thermometer is unavailable. 

Pyrotechny — This term de- 
notes, in its widest sense, the art of- 
controlling and making use of com- 
bustible matter, particularly in the © 
manufacture of fireworks. 


Q. 
~ Quadrant — In gunnery, is an 
instrument, generally made of brass, 
for ascertaining or adjusting the eleva- 
tion of ordnance, particularly mortars, 
which have no tangent scule. The 
quadrant is graduated into degrees 
and parts of a degree, having 4 
movable index, with a spirit-level and 
vernier attached to it. When the in- 
strument is used, the limb or bar of the 
quadrant is inserted into the bore of the 
piece; the index which is attached to 
the graduated arc is then fixed to the 
particular.elevation required, and the 
piece elevated or depressed until the 
spirit-level is horizontal, which is 
shown by the air bubble running to 


QUA 


263 


QuE 





the centre. Since the first edition of 
this work, another pattern quadrant 
to that hitherto in use has been intro- 


duced into the service. It differs from” 


the one generally known, in being alto- 
gether of a stronger form ; the bar or 
limb has been reduced to 12 inches in 
length ; the base is broader, and is fitted 
with a stop to prevent its slipping 
into the chamber, The counterbalauce 
weight is arranged so as to ensure 
the quadrant lying flat on the bottom 
of the bore of the picce. 

Quadrate — To ascertain if a 
piece of ordnance is properly placed 
on its carriage,.and the wheels of 
equal height. 

« Quaker—A sham gun made of 
wood, 

Qualitative — In chemistry, 
this term has reference to the proper- 
ties of a body, and the kinds of matter 
of which it is composed, without re- 
ference to quantity. z 

Quantitative — In chemical 
analysis, is the determination or quan- 
tity of every individual element in the 
substance to be analysed. 

Quarantine — The time during 
whick a ship is not permitted to com- 
municate with the shore, or to land her 
passengers or crew, if suspected of any 
infections disease. The term signifies 
forty days, during which period a ship 
.was kept formerly in quarantine. Of 
laid.years, in consequence of the rapid- 
ity:.of-dteam: commanication, and the 
means taken to prevent disease as 
much as possible from breaking out in a 
ship, the quarantine laws have been 
relaxed, and quarantine is rarely de- 
manded in British ports. Vessels in 
quarantine fly a yellow flag at the 
main; and, when released from this 
condition, are said to obtain pratique, 

Quarter—To “ give quarter” is to 
spare the life of » vanquished enemy. 





Quarter-Master—An officer 
attached to each regiment of infantry 
and cavalry, also to a brigade of artil- 
lery, whose duty it is to look after the 
quarters and rations of the soldiers and 
the ammunition belonging to the re- 
giment, : 

Quarter-Master-General 
~The chief of a department of the 
army, to whom is confided all orders 
relating to the subject of marching, 
embarking, and disembarking, quar- 
tering, billcting, and cantoning of 
troops, encampment, &c, a 

He should be an officer of great ex- 
perience, judgment, and activity. He 
should be well skilled in military draw- 
ing and sketching, and should make 
himself thoroughly acquainted with the 
geography of the country he resides in. 

Quarter-sights — A scale of 
d degrees cut on the upper quarter of 


the base ring of certain smooth-bored | 


guns and numbered gs far as 3 degrees, 
By bringing the division expreasing, 


the required degree of elevation and, 


the notch on the side of the muzzle in 
direct line with the object, the gun 
will have the proper dogree of eleva- 
tion. When the lowest notch on the 
base ring and that on the side of the 
muzzle are brought directly in line 


with the object, the gun is then laid» 


point-blank; thus the gun may be 
point-blank with reference to the ob- 
ject, yet with several degrees of eleva- 
tion or depression with regard to the 
ground, or plane of the horizon. 

Quarters—In military stations, 
are the apartments of an officer either 
in barracks or houses, 


Queen’s Regulations—Are - 


regulations and orders issued by Her 
Majesty (through the Commander-in- 
Chief), having for their object the 
regulation of the whole military system 


of the army, with reference to its in- 
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ternal economy. and discipline, Every | 
offiger ip directed to supply himself 
. with acopy, and to make himself per- 
feetly acquainted with them. 
Quick-lime — Is produced by 
exposing chalk and other kinds of 
limestone or carbonates of lime to a 
red heat in a kiln ; by this means the 
carbonic acid is thrown off, and lime 
more or less pure is the rosult. In 
this state it is usually called quich-lime. 
Quick-match— Vide Match. 
Quicksilver — Another name 
for mercury, and so called from its 
resemblance in colour to silver. It is 
a brilliant white metal, possessing the 
remarkable and peculiar property of 
being fiuid at common temperatures. 
It becomes solid at minus 40° Faht., in 
which state it is malleable, flattens rea- 
dily under the hammer, and can even be 
struck into medals. (Vide Mercury.) 





Quill Friction Tubes—Are. 


made from goose-quills, and on the 
same principle as the copper friction 
tube; they are used in the naval service, 
as the latter nature of tube is objec- 
tionable, from the injury it might 
occasion to men between decks. 
Quilted Grape—The old pat- 

tern grape-shot, which consists of a 
round iron plate or bottom, having 
an iron pin in its centre, around 
which the small shot are piled, quilted 
with canvas and tied, so as to 
appear in form something like a bunch 
of grapes ; the iron corrodes the quilt- 
ing, which must then be renewed. 

. Quinsey — A throat complaint, 
+which is common to horses: it is 
brought on by cold or chill. The 
symptoms are difficulty in swallowing, 
cough, fever. The horse should be 
bled and given a fever-ball, and cither 
a blister ointment or embrocation 
should be applied. 

Quintal — An ancient term 
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given to what is now our hundred- 
weight. 

Quoin—A wedge of wood or iron 
laid under the breech of a gun or the 
muzzle of a mortar by which the piceo . 
is elevated or depressed. The. emailer 
natures of mortarg are fitted with 
elevating screws, 5 

Quota — That part which each 
member of a society has to contribute _ 
or receive in making up or dividing a 
certain sum. 

R. . 

Rabbet or Rebate—A deep 
groove, or channel, cut longitudi- 
nally in a piece of timber to receive 
the edge of a plank, or the ends of 
a number of planks, which are. to be 
securely fastened in it. 

Racers — Are circular rails. of 
metal let into the ground on ‘which 
the trucks of traversing platfor run. 

Rack and Pinion—This com- 
bination in machinery may be con- 
sidered the connecting link between 
wheel work and the lever, and is the- 
most simple machine of the kind,for 
producing a continuous vertical motion 
with great power. In this machine 
the axis of motion forms the fulcrum 
of a lever whose longer arm is called 
the winch, and describes a complete. 
circle ; the shorter arm forming. ythe 
8 leaves or teeth of the pinion ; and 
there is always one of these employed - 
in lifting by one of its teeth the rack 
to which the load or other resistance 
is applied. (Vide Baker’s Elements of 
Mechanism.) 

Racking—A term nsed! in, artil- 
lery. The impact of heavy shot. of 
large size at low velocities, and intend- 
ed to shatter ship’s armour, and, by 
repeated shakes, ultimately to knock 
the whole structure to pieces. 

Rack-lashing — Rope used in 
pontoon or boat bridges for securing - 
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the balks to the pontoon. Rack-lash- 
ing is also used for gun platforms, to 
secure the ribands, planks, and sleepers 
together. It consists of a piece of 
2-inch rope about 6 feet long, fastened 
toa picket about 15 inchesin length, 
having a hole in@ts head to receive 
the rope. 

Radiation of Heat-—A body 
hotter than surrounding objects will 
give off its heat in right lines in all 
directions, and a body colder than sur- 
rounding objects will receive heat from 
them in right lives in all directions. 
‘The transference of heat in this man- 
ner is called radiation, Heat radiated 
from bodies follows the same laws of 
reflection as light, The rapidity with 
which bodies can radiate and absorb 
heat appears to depend mainly upon 
the nature of their surfaces. Bright 
metallic surfaces have least, and dark 
and rough surfaces the greatest, power, 
and may be said to be inversely 
semi-proportional to their reflecting 
powers, 

Radius—In geometry, the semi- 
diameter of a circle. 

Bafts—Are balks of timber lashed 
together to form abridge for crossing a 
river or stream, when more perfect means 
are not at hand, From their Jow de- 
gree of buoyancy, however, they are sel- 
dom made use of. 

Good rafts can be made with casks 
or barrels, and form a better bridge 
than balks of timber. 

Rag-stone—A slaty stone used 
for whetting or sharpening the edges 
of tools subsequently to their having 
been ground on revolving grind-stones, 
It is imported from Norway, and gives 
a finer edge than the sandstone. 

Bag Wheel—A toothed wheel, 
cog wheel, rack and pinion. 

Raid—Sudden incursion into a 
district by maranders or savage tribes. 








Railways or Railroads— 
As described in Brande and Cox’s Dic- 
tionary, are roads constructed of trucks 


- of iron called rails, on which the wheels 


of carriages roll drawn by steam 
engines, and to which they are con- 
fined by ledges or flanges raised on the 
tires of the wheels. As early as the 
middle of the 17th century, the power 
of moving heavy weights, such as 
coals from pits by means of parallel 
tracks of timber with a horse as the 
moving power, was resorted to, the 
wheels of the trucks or carts being con- 
fined upon the beams or rails of timber 
by flanges projecting from the inside 
of the tire of the wheels. From this. 
form of tramway, several modifications 
were introduced with the view of 
making the tramway more stable and 
more casy of draught, and iron rails 
were subsequently substituted for wood. 
Within twenty years after the first in- 
troduction of tramways of iron, the 
form of rail, called the edge rail, was 
brought into use. At first it was con- 
fined to the mining districts and col- 
lieries for the trarisportof the product 
of the mines to the places of shipment, 
but this nature of railway acquired vast 
importance, when passengers and goods 
came to be transported on it by loco- 
motive engines, which took place on 
the Stockton and Darlington Railway 
in 1825, but more prominently between 
Liverpool and Manchester in the year 
1830. Since that time, the construc- 
tion of railways adapted for general 
traffic, at a speed which would have 
been formerly thought impossible, has 
been carried on to @ great extent in 
nearly all parts of the world. Tn the 
transport of troops and the material 
of an army, the railway has been 
found invaluable, enabling large bodies 
to move simultaneously; and in fature 
wars the railway, as it has already, 
K1 7 
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will doubtless play a very prominent | mination of ordnance. It is shaped to 


part. There is the danger, however, 
in time of war, of its falling into the 
enemy’a hands, as happened in the 
late Franco-Prussian war, so ‘that 
under these cireumstanees it cannot 
bealways relied on to transport an army 
to any particular point at the wish- 
ed-for moment. Moreover, railways 
are easily susceptible of being broken 
up for miles by the enemy, when all 
movement by such means is brought 
to astand still. This is undoubtedly 
realised by every general in command, 
who will be careful to have other 
means at hand for the trausport of the 
material of his army, or the means 
of repairing a broken line, 

Rain Gauge— Vide Ploviometer. 

Raising a Siege—Abandon- 
ing the siege of a fortress. 

Raking—Pfofilading or sweeping 
a work with artillery. 

Rally—To re-form disordered or 
dispersed troops. 

Ram—aA solid metal plunger or 
piston which fits tightly into the 
cylinder of an hydraulic press. 

BRam-A term used in thrust- 
ing home the charge into a piece of 
ordnance. Hence to “ram home” a 
charge. 

Rammer Head —A circular 
block of wood attached to the sponge 
staff, which is slightly hollowed ont to 
receive a female screw for the purpose of 
withdrawing the charge, if necessary ; 
to prevent injuring the fuze, the holes 
in rammer heads have becn enlarged. 
The rammer head itself is used for 
ramming home the shot or shell 
into a gun or howitzer. The form 
and size of rammer heads depend 
on the nature of gun with which 
they are used. 

There is also an instrument termed a 
rammer head, which is used in the exa- 





the form of the bottom of the bore, and 
furnished with a staff, for ascertaining 
the interior position of the vent. A 
profile board, similarly shaped, and with 
a groove on the edge, to hold putty, may 
be used for the sagpe purpose and to 
verify the curve at the bottom of the 
bore. The position of the vent, or 
where it enters the bore, is ascertained 
by thrusting in a priming wire, and 
marking where it makes an impression 
on the wood. 

Ramp —A gentle ingline, con- 
structed along the interior slope of 
arampart, to facilitate the passage of 
artillery, &c., from the interior to the 
terreplein of the work. 

BRampart—tIn fortification, the 
great mass of earth thrown up from 
the ditch inwards, in order to give the 
defenders a commanding surface for 
their cannon and musketry, 

Ramrod—An instrument either 
of wood or iron for ramming home the 
charge in muzzle-loading small-arms. 

Random Shot — A shot taken 
without any particular aim, 

Range — As defined in Brande 
and Cox’s Dictionary, is the distance 
from the muzzle of a gun to the second 
intersection of the trajectory with the 
line of sight; (the first intersection is 
made near the muzzle, where the shot 
in its ascent crosses the line of sight.) 
The range is not accurately the dia- 
tance to the point at which the shot 
impinges on the plane, unless that is 
also the point aimed at, but the differ- 
ence is practically of importance only 
at short distances. “In practice the 
range is usually measured from the 
muzzle of the gun to the point of 
impact on the object, or to the first 
gtaze of the projectile. The range 
depends upon the initial velocity, the 
form and density of the projectile, the 
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angle of elevation of the gun, and the 
difference of level between the planes 
upon which the gun and object respec- 
tively atand, 

RBank—The relative position in 
the army which officers hold with re- 
spect to each other. Hence regimental 
rank, lochl rank, army rank, &e. The 
term is also applicd to a line of sol- 
diers drawn up side by side. 

Rank and File—Men carrying 
the firclock and standing in the ranks 
are called rank and file, Corporals are 
included in the return which is made 
under that head, . 

*“Ransack—To pillnge;. to plun- 
der. 

Ransom-—Price paid for the re- 
lease of a prisonér of war from capti- 
yity or punishment. 

-Rapidity of Firing—The rate 
at which ordnance of all natures can be 
fired, As remarked by Lt.~-Colonel 
Owen in his Modern Artillery, “‘ When 
rapidity is combined with accuracy of 
fire, the effect is greatly increased, but 
the latter should not be sacrificed to 
the former, except at case-shot ranges ; 
a too rapid fire is dangerous to the 
gunners, and wastes the ammunition. 
Asa general rule, the fire may be more 
rapid as the range decreases, the proba- 
bility of hitting being less as the range 
increases. In ordinary practice, rifled 
guns can be fired as quickly as smooth- 
bored guns, and muzzle-loading rifled 
guns as rapidly as brecch-loading 
pieces. With well-drilled gunners, 
about two rounds of shell can be fired 
from a rifled piece in a minute,* 
the gun being properly laid at each 
round; three or four rounds of case 
ean be fired in the same time.” 





* Segment, with percussion fuzes, rather 
more quickly—about seven rounds in three 
minutes; but shrapnel, with time fuzes, 
only about five rounds in the same time. 





Rapier — Formerly signified a 
long, straight, broadsword, such as those 
worn by Scotch regiments ; but is now 
understood to mean an old long point- 
ed sword, 

Rappel — The Freitch term for 
drams beating to arms. =~ 

Rarefaction—The act of caus- 
ing a.substance to become less dense + 
it also denominates the state of this 
lessenod density, 

Rasps—aAre large rough files. A 
rasp is formed when the surface of the 
steel is dotted over with separate teeth 
formed by the indentation of a pointed 
chisel or punch, Rasps are used for 
woods and soft materials ; double-cut 
files for metals and general purposes. 
Rasps are in very general use with 
most artificers, 

Ratan (Calamus)—~Tho plants 
which yield ratans are considered by 
botanists as a genus of the family of 
palms. They are abundant in all the 
forests of the Malay and’ Philippine 
Archipelagos, and are used extensively 
as cordage or ligatures, or in the manu- 
facture of mats and basket-work. The 
best are the produce of Malacca, A 
coarse description is found in many 
parts of the Peninsula of India, and 
these are uscd for ordinary purposes,. 
us baskets, &c. It answers better than 
bamboo for baskets, and for strong 
fences when interwoven between stakes, 
The ratan, when burnt, yields an ordi- 
nary black for paint, ‘ 

Ratchet Wheel—As described 
in Baker’s Elements of Mechanics, is a 
simple contrivance for preventing a 
wheel from turning except in one direc- 
tion. A catch plays into the teeth of 
the wheel, permitting it to revolve, but 
preventing any recoil on the part of the 
weight, or resistance contrary to the 
direction of the power. This contri- 


vance may be connected with other 
Pe 
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machinery by means of teeth instead of 
cords, or the wheel and axle, as in the 
cases of the turn-stiles of bridges, &c., 
where the number of turns of the ratchet 
wheel is required to be registered. 

Rate-book — A table of prices 
containing the value of Government 
stores, and by which officers and sol- 
diers are debited for the loss of Govern- 
ment property undor their charge, if 
lost through carelessness, &c, 

Ratio—Is the mutual relation of 
two magnitudes of the same kind to one 
another, in respect of quantity, and is 
ivided into arithmetical and geometri- 
sal ratio, 

Bation—A soldier’s daily allow- 
ance of food, consisting in India of 


1 Ib. of bread. | $ oz. of tea.. 
1 Ib. of meat. 1 oz, of salt 
4 oz. of rice, 1 lb. vegetables. 
2} oz. of sugar. | 3 lbs. firewood. 


In the field; when provisions are 
scarce, an officer can claim to berationed. 

Rat-line—The rope or cord used 
for enclosing any spot or ground. 

Rat’s-tail — A tapering file; 
also the tapering at the end of a rope. 

Bavelin—Is a work having two 
faces forming a salient angle, placed 
beyond the main ditch opposite to the 
curtain, and separated from the covered 
way by a ditch that runs into the main 
ditch, 

Raze —To demolish, to level with 
the ground, 

Re-agents—Are tho substances 
eniployed by the analyst in ascertain- 
ing the nature of a body under exa- 
mination; they are usually divided 
into general and special re-agents ; the 
former designation is commonly ap- 
plied to those substances which are 
used to separate bodies into different 
groups ; and the latter, to those em- 
ployed to distinguish the members of 
these groups from each other. The 


—— 





reader is referred to Abel and Bloxom’s 
Hand-book of Chemistry. for further 
information on the subject. 
Realgar—(Vide Orpiment.) 
Ream-—To scoop out ; to enlarge 
or widen the bore of a piece of 
ordnance to the required calibre. 
The practice of reaming-out’ guns, or 
boring them up, first took place in the 
British Service in 1830, and it. was 
done with the view of increasing: the 
weight of metal projected from such 
guns as were then on hand in the 
British Service, at a time when the 
advantages of large-calibred ordnance 
were not absolutely decided on. ‘It 
was therefore but a temporary expe- 
dient, and their use now may be said to 
be abandoned, Meajis are now taken 
to utilise our old heavy smooth-bored 


; guns by relining them on the Palliser 


system, 

Rear Chock Carriage — Is 
similar to the common ship carriage 
in construction, except that a block 
of wood is substituted for the rear 
axletree and tracks; it id.ran up by 
means of a roller handspil®. 

Rear Guard — A detachment 
of troops which brings up and protects 
the rear of an army. It is composed 
generally of all arms. 

Rebate Plane—A surfacing 
plane, having the cutting edge of the 
iron extending the full width of the 
sole of the plane. 

Receivers — Various forms of 
vessels employed to collect the products 
of any distillation. Those used in the 
laboratory generally consist of glass 
globes of sizes, provided with one or 
more necks, 

Reciprocai—tin mathematics, is 
that number which, when used as a 
multiplier to the number, gives 1 as 
the result, For instance, the recipro- 
cal of 7 is4 or °1428571, and vice versd 
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Reciprocating Motion — 
The movement of a body backwards 
and forwards. Reciprocating motion 
is frequently required in some kinds 
of machinery, and the application of 
this motion is best observed by 8 
crown-wheel, double rack, and eccen- 
tric wheel. 

Becoil—IJn artillery, the motion 
of a piece of ordnance or small-arm 
in a direction opposite to that of the 
shot when the piece is fired. It is 
caused from the ignition of the charge 
impelling the gun and shot in opposite 
directions. This action of recoil has 
a very destructive effect upon the 
carriage of agun. With heavy guns, 
the effect of recoil is considerably 
reduced by the use of hydraulic or 
pneumatic buffers. Vide Buffers. 

Recoil has no effect upon either the 
velocity or the range of a projectile in 
big guns (smooth-bore). The shot, itis 
believed, has left the piece before the 
gun‘commences to recoil. With small- 
arms, there is a perceptible difference in 
the range, whether the gun be fired 
from the sMoulder or from a fixed rest. 

Reconnoissance—An cxami- 
nation of a portion of country with 
a view to ascertaining its resources for 
the movements and subsistence of 
troops. ‘The following is extracted 
from Lieut. E. S. W. Campbell's Dic- 
tionary of Military Science on the 
subject of reconnoitring :-— 

“The intention of reconnoitring is 
to supply the defects of maps, and to 
acquire a familiar knowledge of a 
country which is to becéme the theatre 
of a campaign. * 

“ Distinguish the particular parts of 
the map by certain marks of reference, 
and after the reconnoissance is made, 
draw up a memoir under the following 
heads, accompanied by sketches, and 
referring to the marks on the map ; 

e 


state particularly whether your in- 
formation is derived from personal 
examination, or from the authority of 
others ; mention the authority, and re- 
member that, in military maps, nothing 
should be represented at guess or ran- 
dom :— 
ROADS. 

“J—Examine and describe the 

Roads, mile by mile, and report— 

“ 1.—Their breadth. 

“2.—Their quality ; whether gravel- 
ly, rocky, saudy, loamy, or marshy, 
Whether affected by rainy weather, and 
whether repairable, and by what means. 

“3.—Are they level or hilly ; with 
gradual, abrupt, or rocky ascents, hay- 
ing short turns or other difficulties, and 
whether bounded by walls or hedges. 

“4.—Are they fit for cavalry, infan- 

* try, or artillery, or all of these; if not, 
ean they be rendered so by pioneers. 

“ 5,—Whether bad parts of the road, 
or narrow and embarrassed streets, if 
any, of the towns or villages through 
which it passes, can be avoided by quit- 
ting it for a short distance, and what 
work is necessary for this purpose, 

«“ 6,—The names of the towns, vil- 
lages, and single houses along the road; 
their distance in English miles, and 
also in the measures of the country. 

“7,—The bridges ; the ferries, fords, 
streams, and rivulets crossing the road, 
the best means of obviating these ob- 
stacles, by bridges, wading, &c. The 

(possibility of breaking up the road, 
destroying the bridges and fords, the 
means of effecting these objects and 
the time requisite. 

“ g.—The cross and bye-roads ; the 
distance to the towns, yillages, and 
private houses they lead to. 

“ I,—Reconnoitre the banks of large 
Rivers, mile by mile, and report on them, 
as well as on Streams and Canals. 

“1.—Their sources, and the direction 

Pad 
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of their course. Whether navigable, 
to what extent, and by what descrip- 
tion of vessels. 

“2.—Their breadth, depth, and the 
variations to which they are subject at 
certain seasons, and the nature of 
their channel. 

“3,—The nature of their banks, whe- 
ther firm and practicable for cavalry 
and artillery to enter the water, or 
can be made so; steep, craggy, or 
marshy. 

4,—-The number of fords; their qua- 
lity, capacity, and susceptibility of im- 
provement ; the nature of the ground 
within cannon-shot of each bank ; and 
try whether there are not some other 
fords not generally known, 

“ 5,—The bridges, whether stone or 
wood ; their length and breadth ; whe- 
ther accessible to artillery and capable 
of sustaining its weight. 

“ 6.—The ferries ; their length, na- 
ture, and landing-place on each side. 
The size of the ferry-boat, the number 
it contains, and the time occupied at 
each crossing. 

«“7,—Canala, their course and breadth, 
the nature of the traffic carricd on by 
them ; the number of boats to be found 
at different places, and their capacity. 
Remember that in describing a river, 
the right or left bank should be inen- 
tioned, and that these points are deter- 
mined by the course of the river, your 
back being turned to its source. 

“I11],—General Features. Sketches 
of this description may be made on a* 
scale of two inches to a mile, 

“1.—Mills; whether Water or wind- 
mills ; how much grain can they grind 
during a day ; can they be rendered 
military posts, or their streams turned 
to any other purpose, 

“2,—Plains, commons, &c. Their 
breadth, whether firm or marshy; 
whether sufficient for the array of an 





army, whether crossed by rivulets, and 
if so, their width and depth. 

“3.—Whether the country is barren 
or cultivated, if so, their prodnce, whe- 
ther open or enclosed, the description 
of the enclosures, whether hedges, 
stone walls, ditches, or fences 3 or whe- 
ther they are fit for pasturage only. 

“4.—Woods should be carefully re- 
connoitred. What roads pass through 
them, where they enter and where they 
issue. The nature of the wood, whether 
thick or open, what species of trees, 
and whetber there is much underwood, 
Whether there are any houses in it, 
and what distance from the nearest 
village ; its extent, and can it be ad- 
vantageously lined against an advanc- 
ing enemy, 

“5,—Marshes, morasses, or bogs; 
their situation and extent, whether 
passable for troops in any part. 

“ IV.—Mountains, Passes, and Posi- 
tions. Shetches of these should not ‘be 
on a smaller scale than one inch toa 
mile. 

“1.—What parts of the country are 
mountainous, hilly, undulating, or level. 

“2,—~Are the hills steep and broken 
by rocks, or is their ascent gradual. 

“ 3,—Note all strong passes, posts, or 
-mmore extensive positions ; their situ- 
ation, extent, nature of soil, supply 
of water and of wood for firing and 
hutting. 

“4.—The nature of the valleys and 
ravines ; their breadth, and whether 
easy or difficult of passage; the height 
of their banks, whence they arise, and 
where they dtbouche. Note also if 
they bear the appearéuce of being fill- 
ed by winter torrents, and to what 
depth. A 

“V.—The size of the Towns, Villages, 
Forts, and Redoubts, 

“1—The dimensions of any fort or 
redoubt, the number of troops and 
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artillery, its situation, whether it is 
not commanded, and whether there is 
not some good approach to it ; with a 
map or a sketch. 

“ 2.—The size of any town or village; 
the number of houses and inhabitants, 
and whether well supplied with provi- 
sions. The description of houses, and 
the number of troops which can be 
accommodated; what stabling or other 
cover for horses. 

© 3,.—The situation of towns,villages, 
convents, farms, or other detached 
buildings, and whether they can be 
strengthened, and by what means ; how 
are they supplied with water. 

“4,.—The number of carriages,horses, 
mules, and dranght oxen in each farm 
or village. 

p 3.—Whether the place is healthy or 
unhealthy at particular seasons, and 
state the cause.” 

Recruits—Men raised for ser- 
vice in the army to fill vacancies in 
regiments or to augment the strength 
of the army. A recruit remains so, 
from the date of his enlistment until 
he has passed his drill. Formerly 
recruits received what is termed a 
bounty on enlistment, but this has 
been done away with; and considering 
the inducement held out to men now- 
a-days to take toa military life asa 
profession, in the increased comforts 
and good-conduct pay given to the 
aoldier, no bounty should be necessary. 
It “is not improbable that, Wefore 
long, ® new Enlistment Act will be 
passed having for its object the 
enlistment of men for shorter periods 
of service than at present, with the ulti- 


mate view of short-service men being . 


drafted into the proposed reserve force. 

Rectification — In chemistry, 
the process of drawing any thing off 
by distillation, in order to obtain it in 
a state of greater purity. 





Rectilinear — Consisting of 
right lines, 

Red-sear Fron—Defect in iron 
which causesgt to become brittle when 
heated, and to break when forged. 


Red-short Iron—One of the 
three principal varieties of malleable 
iron, possessing this defect, that it is 
brittle when hot, but extremely soft 
and ductile whilst cold. 


Redan — Is the simplest kind 
of trace for field works, having two 
faces, forming a salient angle ; it 
serves to cover a bridge, causeway, 
avenue, &c., and being quite open at 
the gorge, is only suited for defence 
when resting its extremities on a ri- 
ver or obstacle which prevents its 
being turned, or else, when within the 
full sweeping fire of works in Ths 
rear, that an enemy may be deterred 
from any attempt to assault by the 
gorge. : 

Redoubt — Is a field work en- . 
closed on all sides, without flanks, and 
of asquare, polygonal, circular, or irre- 
gular figure; the circular form is rarely 
used, from the unsuitable nature of 
such an outline to ground in general, . 
and the total impossibility of giving - 
any flanking defence to its ditch, The 
sides of a square redoubt should not 
be less than 24 yards, or in general 
more than 42 yards. 

Reduit—A keep, capable of de- 
fence after the enemy has penetrated 
into the outer works of a field fortifi- 
cation or military post; it greatly tends 
to the security of any work. It should 
have a command of 5 feet, so that it 
should not be scen into by the enemy. 
Block-houses form the most suitable 
reduits for field works, 


Re-entering Angle—In for- 
tification, is an angle pointing inwards 
or towards the place. 
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Re-entering Places of 
Arms—Asdéscribed in Straith’s For- 
tification, are enlargements in the cover- 
ed way, at the re-entering angles of the 
counterscarp ; this space is formed by 
setting off demi-gorges of thirty yards 
(more or less), and making the spaces 
form angles of 100° with the adjoining 
branches of the covered way. 

Reeve—To pass a rope or tackle 
through a block. 

Refining—lIs the purification of 
any metal or salts, sach as nitre nnder- 
goes before it is fit for gunpowder 
purposes. For the process observed, 
Vide Nitre. 

Refraction of Saltpetre— 
In commerce, is the ascertaining, with 
accuracy, the quantity of the pure salt, 
or which answers as well, the amonnt 
of impurities, contained in a given 
sample. Government, for gunpowder 
purposes, generally purchases saltpetre 
at 5 per cent. refraction. 

Regiment — The derivation of 
the word “regiment” scems to come 

from the Latin regere, to rule or govern. 
* Hence a regiment is said to be govern- 

ed or commanded by a Colonel. A 

regiment consists of a body of soldiers 


enrolled together, consisting of one . 


or more battalions of infantry, or 
sevéral squadrons of cavalry. As 
stated by James, regiments were first 
formed in England in 1660. The regi- 
ment of artillery is composed of bri- 
gades, the term brigade being syno- 
nymons with that of regiment, and is 
commanded by a Colonel. 
Regulation—As applied to an 
officer’s commission, is the regulated 
price paid by him for each step of rank, 
and which is refunded on his retiring 
from the service. A fixed sum is laid 
down as the price of each commission, 
but this is constantly exceeded, and 
though unlawful, has been tacitly re- 





ecognised by the authorities ; and in 
the bill before Parliament for the aboli- 
tion of purchase, it is intended to re~ 
compense officers for the sums they 
have over-paid, 

Regulators — As described 
by Lardner, are that class of con- 
trivances which have for their ob- 
ject to render the power and. re- 
sistance proportionate to each othen— 
They generally act upon that point 
of the machine which commands 
the supply of the power by means 
of some mechanical contrivances, 
which check the quantity of the 
moving principle conveyed to the 
machine whenever the motion be- 
comes accelerated, and increase the 
supply whenever it becomes retarded. 
For example, this is accomplished in a e 
steam-engine by acting on a valve 
called the throttle valve, placed in’ the 
main pipe, through which steam 
flows from the boiler to the cylinder, 

Reinforce-Is that part of a gun 
where an increase of metal is given to 
enable it to withsjand the explosion of 
thecharge. There are two reinforces 
in the ordinary smooth-bored cannon ; 
the first reinforce extending from the 
rear of the base ring to thatof the first 
reinforce ring a little in rear of the © 
trunnions; seddnd reinforce, from the 
rear of the first to that of the second 
in front of the trunnions, Itisin the 
first reinforce where the greatest thick- 
nessf metal is found. Since the in- 
troduction of eviled guns, the term re- 
inforce is in disuse in describing guns 
of this nature. : 

Rejoinder—In military courts- 
martial the prisoner is entitled to a 
rejoinder ; that is, when the prosecutor 
makes a reply to the defendant, the 
latter may answer again, and he may 
even call witnesses to re-establish the 
character for credulity of such of his 
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witnesses, as may have been impugned 
by the prosecutor’s evidence in reply. 

Release—aAs zpplied to soldiers 
undergoing imprisonment, is the prero~ 
gative a commanding officer has of 
releasing a prisoner from confinement. 
This power is vested in him alone. 
He has further the power of remitting 
the sentence of a regimental court mar- 
tial, convened by himself, and directing 
the release of the prisoner should he 
not approve of the sentence or finding. 

Relief—In fortification,the general 
height to which the works are raised ; 
if the workg be generally high and 
commandinf, they are said to have a 
bold relief ; if the reverse, a low relief. 

Remblai—in fortification, the 
quantity of earth or soil contained in 

» the mass of the rampart and parapet of 
a work, In general, the number of enbic 
yards contained in the “remblai ” has 
been furnished by the “deblai,” so as 
to balance each other. 

Remonstrate—In military life, 
to remonstrate is permitted if an officer 
or soldier considers himself aggrieved 
on any point, but it must be done in a 
respectful manner through his com- 
manding officer to higher authority ; 
at the same time, where the duty of the 
service may require it, that duty must 
be first carried out with cheerfulness 
and alacrity. 

Bemounts—The name given to 
horees which are pasted out of the 
stud for artillery or cavalry purposes. 
The general age of remounts is about 
five years old. 

Rendezvous.—A military term, 
expressing any appointed place of 
assembly or meeting. 

Beport—A specific statement on 
any particular subject, or persons, which 
superior authority may desire to pos- 
sess, and which it is in the power of 
the person applied to, to afford. 





The word is also used to express 
a lond noise, such as that made by the 
discharge of a cannon or musket. 
The distance to which cannon can 
be heard depends on the wind and the. 
state of the atmosphere, also whether 
conveyed over water, which increases 
considerably the distance to which sound 
can reach. During the Sutlej campaign, 
in 1845-46, the report of the guns at the 
battle of Sobraon was distinctly heard at 
Loodianah, a distance of 80 miles. Loo- 
dianah is situated on the river Sutlej. 

Repository — A museum or 
place of deposit of musters or samples 
of the different arms, tools, stores, &c., 
used in the Service. The repository 
forms a school of instruction for officers 
and men on first joining the artillery, 

Reprisal—aAsexpressed in Brande 
and Cox’s Dictionary, is the capture 
of property belonging to the subjects of 
a foreign power, in satisfaction of losses 
sustained by a citizen of the capturing 
state. Letters of reprisal are grantable 
by the law of nations, where the snb- 
Jects of one state have been oppressed 
or injured by the subjects of another, 
and where justice has been refused on 
application by letters of request. The 
power of granting letters of marque 
and reprisal has been given by statute, 
and sometimes by proclamation, to the 
Lords of the Admiratty. 

Requests, Courts of—Are 
local courts for the recovery of small 
demands not exceeding 400 rupees. 
In the several military cantonments of 
India, 2 Court of Request is assembled 
monthly, and all persons are amenable 
to it but soldiers. Not less than three 
officers, all military men, should form 
the Court. 

Reserve — A select body of 
troops retained in the rear of an army 
for any particular object, generally 
to support an attacking force. 5 
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Residuum—A term used to ex- 
press what is left after the principal 
agent of any substance or body hasbeen 
extracted: for instance, the impurities 
left after saltpetre has been thoroughly 
extracted from the crude substance. 

Resistance of the Air 
With reference to the trials made with 
Navez-Leurs’ clectro-ballistic machifie, 
it appears from the calculatiow of 
Captain W. HL. Noble, BA., thaff 

1. The resistance tosthg air is prac- ! 
tically proportiobal to te square of | 
the diameter of the projectile. 

2, Within the limit of 1,200 and 
_1;500 feet, the resistance appears to 
vary nearly as the velocity cubed. 

3, When the velocity of the pro- 
jectile passes below 1,100 feet, there 
appears to be a gradual, but at the 
same time rapid, reduction in tho 
amount of resistance as if the projectile 
were being rapidly relieved from some 
extra pressure. This rapid diminution 
ceases when the projectile reaches 
about 1,000 feet, 

4. Within the limit of 1,000 feet 
and 600 feet, the resistance appears to 
vary nearly as the curve of the velocity. 

Captain Noble says, in his 5th para- 
graphon the same subject, that it is diffi- 
cult toaccount for the rapid dimiaution 
of resistance between 1,100 and 1,000 
feet, 

Bat the difficulty appears subse- 
quently to have been solved by Pro- 
fessor Haughton as follows: “The 
air cannot follow a projectile at a higher 
velocity than that of sound; that, as 
long as the projectile travels slower 
than sound, the air closes in completely 
behind it by molecular propagation 
of impulse ; but the moment that velo- 
city exceeds that of molecular propa- 
gation (or sound), that moment there 
exists imperfect vacuum behind the 
shot.” ‘ This,” Captain Noble says, 





| resistance of the air, 


“would account for the rapid reduction” 
in the resistance alluded to.” 

Rest—In a lathe, a piece of iron 
to hold the turning tool upon, fixed at 
the end of a slide by a set-screw ; the 
slide can be moved at right Wngles to 
the bar of the lathe, and the whole can 
be fixed at any part of the bed between 
the centres. 

Retardation — The resistance 
offered to any body in motion by the 
medium through which it moves. Thus 
ashot is retarded in its flight by the 
Vide Medium. 

Retired Flank — 4 flank bent 
inwards towards the rear of the work, 
orarmy, of which it forms a part. 

Retort—A vessel of glass, earthen- 
ware, porcelain, clay, iron, &¢., in 
which some kind of distillation is car- » 
ried on. A chemical retort is gene- 
rally made of glass having a receiver 
annexed to it for the purpose of collect 
ing the products of distillation, 

Retreat — Beat of the infantry 
drums or sound of the trumpets of the 
cavalry in camp or garrison, which 
takes place every day at sun-set, after 
which no trumpets are to sound or 
drums to beat, except at tattoo, or in 
case of fire or other alarm, 

Retrenchment — In fortifica- 
tion, is an inner defensible line to eut 
off a trench or other weak point ; so 
that the capture of the latter shal! 
not involve that’ of the retrenched post. 

Returns—In a military sense, are 
documents which are required periodi- 
cally or otherwise from every regi- 
ment and department’ of the army, 
and which embody in their respective 
branches all the information reqnired 
by higher authority. 

Reveille—Beat of drum or bugle 
sound at day-break, after which the 
sentries cease to challenge. First dram 
beat or sound preparatory to a march. 


REV 


275 


RIC 





Revenue Survey—in India, 
an important branch of the Surveyor- 
General’s Department. Its operations 
consist in mapping districts, generally 
on the scale of 4 inches to the mile, 
and th@@naps serve a double purpose,— 
viz., in giving the boundaries of cach 
village holding, for the guidance of the 
officer who scttles the revenue to be 
paid to Government ; and in giving also 
the topographical features, thus forming 
a valuable geographical map of the 
country under survey. The mode of 
conducting arevenue survey is simple, 
and ouly requires a moderate know- 
ledge of afithmetic and trigonometry, 
with the use of the instruments usually 
employed, such as the Theodolite, Plane 
Table, and Prismatic Compass. The 
two latter may be said to be auxiliaries 
to the former, for the parposes of sketch- 
ing and filling in the details of a map. 

The revenue suryey is divided into 
several partics scattered over the coun- 
try, under the charge of Deputy Superin- 
tendents of Survey, assisted by Eu- 
ropean, Eurasian, avd Native subor- 
dinates, 

Reverberatory Furnace— 
Vide Furnace. 

Reverse Fire—Ingunnery, when 
the shot strikes the interior slope of the 
parapet at an angle greater than 30°. 

Reverse Flank—In column, 
the reverse of the pivot flank. 

Revetment — In 2 permanent 
fortification, the masonry support 
afforded to the banks of earth on each 
side of the ditch, backed intetiorly by 
buttresses. The escarp and counter- 
scarp are such reyetments. In field for- 

" tifications the materiais used for the 


revetments, are gabions, fascines, sand- | 


bags, and occasionally sods, hurdles, 

casks, wood, planking, &c. 
Review—In a military sense, is 

the inspection of a body of troops, by 





the Sovereign or any other high person- 
age, or by the General in command. 

Revolver -— A many-barrelled pis- 
tol revolving round a central spindle. 
By a certain mechanical arrangement 
the chambers of each barrel are brought 
successively under the action of the 
trigger, and when all the barrels are 
loaded, several shots can be fired without 
the necessity of reloading, Among 
the many revolvers manufactured, those 
by Colt, Tranter, Deane, and Adams 
are best known. 

Ribands — Are scantlings of 
wood about 15 feet long and 4 inches 
square, used in rack-lashing gun plat- 
forms to keep the platform sceure ; 
they are also used for mortar platforms. 
‘Two ribands accompany cach platform. 

Ricochet—The bounding course 
of a projectile fired at a low angle in 
the field, not exceeding 3°, or in the 
ricochet of a fortification not exceed- 
ing10.°  Asexplained by Licut.-Col. 
Owen, ricochet fire consists in placing 
a battery at right angles to the line of 
troops or works aimed at, as in en- 
filade, but the shot having to clear a 
parapet which covers them, it is neces? 
sary to fire with a reduced charge and 
greater clevation, so as to give the 
shot a low* velocity and a high curve, 
in order that it may be brought down 
immediately after clearing the crest of 
the parapet, and then by rebounding 
along the face of the work, dismount 
the guns, or rake the line of troops 
under cover, as the case may be. -The 
ordnance best adapted for ricochet fire 
are the 8-inch shell guns of 52 or 50 
ewt., but any rifled gun throwing ah 
elongated projectile which is capable 
of holding a large bursting charge, 





* Rut it is now generally acknowledged 


i that it is far better to rely upon the ex- 


plosion of a sbeil than on tbe bound of s shot 


moving slowly. 
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might also be used to drop shells into 
a battery so as to burst on grazing ; 
the path; howevet, of an elongated pro- 
jectile is so eccentric after grazing as 
to render it not so well adapted for 
ricochet fire as the balls of smooth- 
bore pieces, 

Riding the Wooden Horse 
As described by James, 2 punishment 
which was formerly much resorted to, 
not only in the British army, but 
in the armies of other nations. A 
wooden horse, made of plank, was 
roughly nailed together, forming a 
sharp ridge to represent the back of 
the horse ; it was then supported by 
posts to serve as the legs of the animal, 
about six or seven feet long, the whole 
being placed on a movable track, 
When a soldier or soldiers had to un- 
dergo punishment, they were placed 
on this horse, with their hands tied 
behind their back, and frequently mus- 
kets were tied to their legs, to prevent, 
the horse, as was humorously ob- 
served, from kicking off. 

Rifle—A musket or carbine, the 
barrel of -which is provided with 
Brooves for the purpose of giving a 
rotatory motion to the projectile. In 
the British army, as well as in all the 
contineutal armies, a breech-loading 
rifle is now the general arm in use ; but 
the introdaction of itis of recent date. 
The rifle formerly used, and then only 
in small numbers, in the British army, 
was the two-grooved arm, a muzzle- 
loader. During the American war in 
1812, the Americans, in the contest 
with England, appear to have. used 
rifles with a deadly effect from behind 
hedges and other cover, picking off 
large numbers of officers and men of 
the British force. 

Rifle, Enfield—The arm of the 
British service up to a very late date. 





It lias since been converted and madea ! 


breech-loader on the Snider principle, 
and has proved a very effective weapon. 
The original pattern Enfield was intro- 
duced into the service in 1853, and the 
dimensions of this rifle are as follows :— 

Weight of rifle. with beyougg; 9 Ibs. 
12 oz, 

Length, 71°5 inches. 

Length of barrel, 39 inches, 

Diameter of bore, +577. 

Grooves 3; twist I turn in6 ft. 6 in. 

The dimensions of that introdaced 
in 1860 are— 

Weight with bayonet, 10 Ibs. 4 oz. 

Length of barrel, 33 inches, 

Grooves 5; other dimensions the 
same as the rifle of 1853, 

The small arm in use with tho 
British artillery is an Enfield rifle 
carbine converted to a breech-loader on 
the Snider principle, and of the same 
sized bore as the Service Enfield, but 
having five grooves. The increased 
number of grooves combined with in- 
creased twist is doubtless to the advan- 
tage of the piece in long ranges, though 
more liable to foul from its sharper pitch, 

Rifle Pits—Holes or short trench- 
es capable of containing one man, and 
in the shape of an inverted frustum 
of a cone, with a seat in the rear; 

“the top of the breastwork is made by 
placing two sand-bags across the para- 
pet, and a third resting on these in 
the direction of it, to cover the head 
and shoulders of the rifleman. A 
man should be able to complete a pit 
in one hour. 

The dinmeter of the top and bottom 
respectively is 4 fect 6 inches, and 2 
feet 6 inches, while the depth is 4 feet. 

The French infantry, during the war 
with the Prussians, used rifle pits to a 
great extent, especially at the battle of 
Grayellotte, and they afforded con- 
siderable cover. 

Rifle Regiments—The regi- 
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ments so designated are the rifle brigade 
and the 60th regiment, which were 
originally armed with rifics, when the 
majority of regiments were armed with 
smooth-bored muskets; and though 
the whole army is now furnished with 
rifles, these regiments still retain their 
designation, and clothing (dark green), 

Rifled Ordnance— Guns in 
which two or more spiral grooves are 
cut in the surface of the bore. 

The first rifled guns were introduced 
in 1846, when Major Cavalli and Baron 
Wahrendorff produced their breech- 
loading rifled guns, In England, Arm- 
strong’s system of breech-loading 
(which was introduced in 1854 into the 
service) found many supporters ; but 


it was not long before great doubts | 


were entertained as to the reliance to 
be placed on his larger sized breech-load- 
ing ordnance, particularly in the Navy, 
and the same fecling against them pre- 
vailed more or less amongst artillcrists. 
It must however be remembered that the 
powder used with these guns (R. L. G.) 
wasidentically thesame, and of the seme 
destructive nature as that subsequent- 
ly used with the heavy M. L, rifled 
guns, which was considered too severe 
® powder to use in charges above 50lbs. 
As far however as the strength of a 
gun is concerned, it appears that, to 
weaken that part which requires the 
gteatest strength, such as the breech, 
by the admission of what may be 
tetiritd ‘9 false breech, is to introduce 
an element of weakness in great- guns 
where large charges are used. 

This bronght about a feeling de- 
cidedly hostile to heavy breech-loading 
ordnance ; and since then it has been 
the object of the British Government to 
provide itself with a muzzle-loading 
rifled gan which should answer all the 
requirements of the service, both mili- 
tary and naval; and such a gun the 





Government and Artillerists believe 
has been realized, in what is termed the 
“Woolwich gun,” the grooving of 
which is a modification of the Frengh 
gun, but in nothing-else resembles it. 

This gun is built up of wrought-iron 
coils, and large numbers after this sys- 
tem have been manufactured at Wool- 
wich, of different culibres, from the 7” 
to the 12”, 

‘The success attending the manufac- 
ture of these guns is everything that 
could be desired. The trials made 
prove the 9” gun to be the strongest 
and the most penetrating gun that has 
yet been manufactured, having as well 
the longest range of any similar gun, 
and it will doubtless prove, in the 
hour of uced, all that is expected of it. 
On the sume principle are made the 
heaviest rifled guns now in the service, 
among which has lately been added 
a 35-ton muzzle-loading rifled gun, 
the heaviest gun yet nade, ‘The satis- 
factory completion of this gun will re- 
alize to the outside world ‘the capacity 
of the Woolwich Gun manufacturing 
establishment. 

The advantage of rifling appears to’ 
date back to the middle of the lust 
century, as was explained by Robins 
in a tract in 1747 (though the grooved 
barrel is said to have been introduced 
in 1498 by Gaspard Zuller, of Vienna), 
who not only remarked on the value 
of grooving, but suggested the shape a 
projectile should be, viz., elongated, and 
gave as his opinion that whatever State 
should thoroughly comprehend the 
nature and advantages of rifted barrel 
pieces would acquire a superiority to 
the advantage of the State using them. 

The object of rifling a gun is,— 

lst.—To give the projectile a rota- 
tion round an axis coincident with that 
of the bore, whereby increased accu- 
racy of fire is obtained. 
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2Qnd.—In substituting elongated for 
spherical projectiles, to obtain in- 
creased range. 


«To insure accuracy of fire, sufficient © 


velocity of rotation must be given to 
the projectile, otherwise it will have 
a tendency from the pressure of the air 
to turn over, or to be unsteady. To give 
the high velocity required, especially 
from heavy guns, the gun must be 
able to stand a large charge, and 
this until very lately has been the 
artilleryman’s difficulty, as, beyond a 
certain point, no increased thickness 
of iron adds to the strength of the 
gun, 

Fortunately the Wer Office assem- 
bled a “Committee on Explosives,” 
to test the strength of powders, of 
foreign and home manufacture, with 
the view of selecting a powder or of 
making a powder, which would exert 
less pressure on the gun than the present. 
service powder. Accordingly, speci- 
mens of R. L. G. powder, Russian and 
Engfish prismatic powders, and a sam- 
ple of what is called “pebble powder” 
made especially for the occasion, were 
brought before the committee, and 
the velocity of the shot impelled by 
these powders was tested in an 8-inch 
gan by means of Captain A. Noble’s 
newly invented chronoscope, which 
is able to discover the rate at which 
a projectile leaves the piece, to 
the millionth part of a second. The 
pressure on the gun was found by 
Rodman’s pressure gauge, or rather 
by a pressure gauge made for the Com- 
mittee. The gun was perforated with 
holes along the length of the bore at 
different distances, which were then 
plugged and brought into commnica- 
tion with an electric battery by means 
of three copper wires running through 
the plugs. The result of this scientific 
investigation was as follows :-- 
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Nature of Murzle {Maximum 
Powder. | Charge.) Velocity. | Pressure. 
pb. | Feet. | Tons, 
RL.G. ..| 30 | i324 | 208 
Russian’ Dris- 
matic ..| a2 _| 1,366 | 205 
Service Pellet.) 30°] 14338 |. 174 
Pebble as | waza | 154 


From the foregoing it will be ob- 
served, that while the pressure with 
R. L. G. powder with a 30 1b. charge 
was upwards of 29 tons on the square 
inch, the pebble powder with a slightly 
increased charge only showed 8 pres- 
sure of 15-4, and gave an increascd 
initial velocity. 

For the various detailed systems of 
rifling in our own and continental ar- 
tilleries, Vide Lt.-Colonel Owen’s Mo- 
dern Artillery, and Brande and Cox’s 
Dictionary. 

Rig—In military parlance, to fit up 
—an expression made use of in fitting 
up a gyn or capstan for working, &c. 

Right Angle—In geometry, is 
that formed by a line falling perpen- 
dicularly on another, or that which 
subtends an are of 90° 

Right Ascension — Of a 
heavenly body, is the arc of the celes- 
tial equator intercepted between the first 
point of Aries and the circle of declina- 

“tion passing through the body, Tho 
rightascension is always measured from 
west to east, entirely round the circle. 

Rimer-—A steel tool of four, five, 
or eight sides, for drilling holes in 
iron work. A conical bit of the shape 
of the fuze hole of a shell, used for- 
merly for giving the shell the, proper 
dimensious and finishing off. 

Ring Bone—A bony deposit in 
one of the pasterns of a horse’s foot, 
Tt is principally confined to draught 





horses which have to drag heavy | 


weights up steep ascents. The entire 
force is then thrown upon the bones 
of the pastern ; inflammation ensues; 
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lymph is effused; the lymph becomes 
cartilage, and the cartilage is converted 
into bone. Then an exostasis is estab- 
lished and a ring bone is the conse~ 
quence, Remedy—apply poultices on 
which one drachm of powdered opium 
and one of camphor has been sprinkled. 
Rub the disease with equal parts of 
oil of camphor and of chloroform. 
Then, after the pain has ceased, apply 
the following ointment night and 
morning :— 
Iodide of lead, one ounce. 
Lard, eight ounces.—( Mayhew). 

Ring, Breech Tangent 
Sight, Armstrong Gun—This 
ring is of gun metal and fitted to a 
narrow seat on the .breech end of the 
gun, and is sccured in position by a 
steel tightening screw, with a conical 
end corresponding with a hole in the 
left side of the gun, which receives it. 
When this ring is removed, great care 
should be taken, whilst replacing it, to 
adjust it exactly in its proper position, 
as the slightest deviation from it will 
affect the accurate sighting of the gun. 
‘The 40-Pr, (old pattern), 20-Pr., 12-Pr., 
and 6-Pr. are the only guns fitted with 
a breech tangent sight-ring. In the 
40-Pr. (new pattern) and 9-Pr. guns, 
these rings are dispensed with, and 
the sights are fitted into a gun-metal 
socket, let into the side of the gun itself. 

Rivets—Short bolts of metal in- 
serted in a hole at the juncture of two 
plates, and after insertion hammered 
abroad at the ends so as to keep the 
plates together. Mr, William Fair- 
bairn has invented a rivetting machine 
which by the aid of steam performs 
the work rapidly and without noise. 

Bivetting Machine—By this 
machine, the invention of Mr. Fair- 
pairn, the work of rivetting metal 
plates together is done by an almost 
instantaneous pressure, and without 





any noise. The boiler or any other 
work is suspended between a die on 
the upright post; when a moving slide 
and die worked by the action of a re- 
yolving cam upon an elbow joint closes 
the work and finishes the rivet. 

Rockets—The following general 
description and principle of a rocket is 
taken from Lieut.-Col. Owen’s Lectures 
on Artillery :— 

“A rocket consists of a cylindrical 
case of paper or metal containing an 
inflammable composition; to the end of 
the case is attached a head usually of a 
conical or cylindro-conical form, and the 
other end is closed, but has one or more 
vents or holes in it, for the escape of 
the gas, from the ignite decomposition. 

« The composition is driven into the 
case over a conical spindle, passing to 
a certain distance up the centre, thus 
leaving a hollow space in the interior 
of the rocket, the base of the hollow 
cone coinciding with that of the rocket. 

“ The object of having this cavity in 
the interior of the rocket is, it a 
large surface of composition may be at 
onceignited when the rocketis fired, and 
so great a quantity of gas generated 
within the case that it cannot escape 
from the vent as quickly as formed, and 
therefore it exerts a pressure in every 
direction on the interior surface of the 
rocket, The pressures on the sides of, 
the rocket mutually balance each other, 
but the pressure on the head is greater 
than that on the base, in consequetice 
of the escape of gas from the vent or 
vents ; it is this excess of pressure on 
the head over that on the base which . 
causes the rocket to move forwards, 
this being merely a similar action to 
the recoil of a gun fired.” 

A stick or long rod is attached to 
the base or side of the rocket in order 
to counteract, by the resistance of the 
ait upon it, any tendency to turn over, 
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and to maintain the rocket during its 
flight aa nearly as possible in the 
direction in which it is fired ; when ac- 
curacy is required, the stick should be 
strictly in prolongation of the axis of 
the rocket. 

Rockets, Congreve — Thesc 
rockets (which are no longer in use) 
were, up toa late date, known asthe War 
Rockets of the British Service. They 
are 80 called from the improvements in- 
troduced by the late Sir W. Congreve, 
in the manufacture of the common 
rocket, by which it could be adapted 
to war ‘purposes. The case consists 
of sheet-iron. A hollow iron head, 
eylindro-conoidal in form, is screwed 
on to one end of the case, which can 
be filled with powder when intended 
to act as a shell, but left empty if only 
intended for a shot. Each Congreve 
rocket is fitted with a fuse fixed in 
the base of the shell, which, in setting 
the rocket for any particular distance, 
is bored into, through x -hole in the 
ape# of the shel], The object of this 
hole is not only for the purpose above 
described, but to admit of the bursting 
charge being placed in the shell: it 
is closed by a metal screw plug. 

The bottom of the case is closed by 
an iron disk or plate, having a centre 
hole into which the stick is screwed, 
and five other holes or vents (for the 
escape of the gas) cqni-distant from 
each other and from the centre hole. 

The value of the Congreve rocket in 
a tropical climate was always question- 
able, the composition,from long storage, 
shrinking from the sides of the case, 
and the case itself contracting, thus 
rendering the rocket liable to burst on 
being ignited. Rockets to be of use 
therefore in such a climate should be 
made up when wanted, and not allowed 
to remain an indefinite time in store. 

Rockets are cither fired from tubes 





supported on stands or in volleys from 
the ground. A stand is not absolutely 
necessary for the smaller natures of 
rockets, except when fired at high 
angles. 7 . 
Rockets, Hale's — Were in- 
troduced into the British Service in 
1867, and have superseded the Con- 
greve rocket. They are the in- 
vention of Mr. Hale. The case is 
similar to that of the Congreve rocket, ° 
except the base, which is in the form. 
of a frustruam of a conc, having a 
large vent hole through its axis, and 
five small holes cut through its exterior 
surface into the rocket in an oblique 
direction termed “tangential holes.” 
The object of these holes is to give 
the rocket, by the escape of the gas 
through them, a rotatory motion on its 
longer axis, in consequence of which 
it will proceed forwards in its flight, 
point foremost, as in the case of an 
elongated projectile fired from a rifled 
cannon ; the stick can therefore be dis- 
pensed with, and the body of the” 
flame allowed to escape through the 
large vent in the centre of the base. 
In firing these rockets, they are not 
allowed to leave the tube until they 


-have acquired sufficient velocity to 


overcome the pressure of a small spring 
within it; they are thus prevented 
from “ drooping,” to which they would 
be liable if allowed to leave the tube 
with a very low velocity. A rotatory 
motion is also imparted by the tube, 
which is made of iron hoops twisted 
into a spiral form. Since the: first 
edition of this work, Hales’ 9-pounder 
rockets, made at the Woolwich Ar- 
senal upon a modified plan, were tested 
in Febrnary 1869. 

Formerly the cases were made of 
drawn tubing, which was liable to 
split. But they are now formed of 
Atlas Metal riyetted and brazed, and 
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having three corrugations to prevent 


the composition from giving way 
daring flight. A V-shaped trough was 
tricd, as well as the ordinary tube for 
directing the discharge, the trough 
presenting decided advantages, and 
permitting the use of the ordinary 
service friction tubes, The trial show- 
ed that 10 degrees of elevation are as 
much as are practically usefal, the 
composition having ceased to burn 
just before the rocket came to earth, 
with the range thus obtained. 

Rockets of heavier natures were also 
tried with a V-shaped trough, and 
answered well. There are two natures of 
Hale’s rocket in the service: the 9-Pr. 
and 24-Pr.,—the former for all services 
except garrison and naval ; the latter 
for service in fortresses. 

Rockets, Signal— As their 
name implies, are used as signals between 
distant camps, forts, &c., and are most 
valuable on account of the distance 
they can be seen on a clear night, 
ascending to heights varying from 450 
to 1,200 yards, according to their dia- 
meter. It has been ascertained that 
they can be seen within a circuit of 
from 85 to 40 miles. 

The case of the rocket is made of 
thick brown paper, and is capped with a 
cone-like head; in the former is the 

~ composition, in the latter the composi- 
tion for the stars. Rockets are fired 
from, stands, and in a perpendicular 
position. They are‘ generally of two 
sizes,—viz., I Ib, and 4 Ib. rockets. 
Rodman’s Pressure Gauge 
—lIxs the invention of an American offi- 
cer for determining, as described by Lt.- 
Col. Owen, the absolute pressure of the 
gas in the bore of a gun, the metal of 
which is perforated at different dis- 
tances. Into each hole a pressure 
gauge is screwed, cousisting of a piston, 
an indenting tool, and a disc of cop- 





per ; when the piece is fired, the piston, 
one end of which projects as far ag the 
bore, being exposed to the pressure of 
the gas, is forced outwards, and presses 
the tool—having a broad but thin point 
~into the copper disc, the indentation 
made being compared with that ob- 
tained in a testing machine with the 
same tool, and a piece of copper cut off 
the same bar. 

An improvement upon this gauge 
has been made for the use of the 
Committee on Explosives called a 
crusher, the pressure of the gas 
being ascertained by the compression 
of a copper cylinder upon an anvil by 
the piston. 

Rods, Cleaning — Used for- 
merly for cleaning the 40-Pr. Arm- 
strong guns. They are plain wooden 
staves with projecting iron pins at one 
end; tow is wrapped round the ping 
when the rod is brought into use, 

Roll-call—In military life, it is 
necessary for the sake of discipline 
and to prevent soldiars from w@nder- 
ing about indiscriminately at all hours, 
as well as for the pirpose of having 
them available at any moment in case 
their services are required, that the 
men of a regiment, company, or de- 
tachment should be present to answer 
thejr names during certain fixed pe- 
riods of the day, or at any time the com- 
manding officer may think advisable, 
This is termed roll-call. 

Roll of a Drum—A continuous 
and uniform beat of the drum for a 
certain time. What is known as the 
long-roll, is 8 beat by which troops are 
assembled at any particular spot of 
rendezvous or parade. 

Rollers — Are solid cylinders of 
wood, used in mounting guns upon 
their carriages, or shifting them from 
carriage to carriage, and in moving 
them on the ground. Their dimensions 
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vary, according to the nature of the 
service-for. which they are intended. 
The name is also given to massive 
rollers of iron, weighing about 4} tons, 
having faces 18” broad, which are nsed 
in the incorporation of gunpowder. 
They are tevmed edge rollers or runners. 
Vide Ranners. 

Romans—The following quaint 
custom, extracted from James’s Diction- 
ary, may not be without interest :— 
“ Bofore the establishment of the mess 
at the Horse Guards, which was for- 
merly paid out of the king’s privy purse, 
and sabsequently charged in the extra- 
ordinaries of the army, the captain of 
the guard at St. James’s kept a table for 
the snbalterns attached to that duty. 
In order to enable the captains to 
support these expenses, a certain number 
of men were allowed to work in the 
metropolis, on condition that they left 
their pay inthe hands of their offi- 
cers ; these men were called Homans.” 

Rope—The tgrm is usually applied 
to all cordage above 1 inch in circumn- 
ference made of Kemp, spun into yarns 
or threads, of a certain length; a num- 
ber of yarns or threads, according 
to the size of the rope, are twisted 
together into a strand, Three of 
thgse strands twisted or laid toge- 
ther are called a hawser-laid rope, and 
nine of them a cable-laid rope. When 
the rope is made very thick, it is called 
a cable, and when very small, a cord.” 
The following is also another defini- 
tion of rope: “A rope consisis of 
three strands, a strand ofa certain 
number of yarns, aud yarns are made 
of the hempen fibres, ‘The number of 


the fibres making a yarn is not counted, | 


but the yarn is estimated by the weight 
of the hemp in a given length. Fibres 
are spun into yarn : yarns are regisier- 


ed into strands, and strands are laid * 


the earliest times. Various kinds of 


; fibre have been used for the purpose, 





such as hemp and flax, tough grass, 
the husk of the cocoanut, the fibres of 
the wild banana,-&c., and animal sub- 
stances have been used, such aa atrips 
of an ox hide, horse hair, and wool. 
Ropes have also been made of metallic 
wire. The size of a rope is desig- 
nated by the cireamference or girth : 
thus a 3-inch rope measures 3 inches. 
The length is usually expressed in 
fathoms.” 

The strength of ropes is sometimes 
calculated by the following rule: 
“Multiply the circumference of the 
rope in inches by itself, and the fifth 
part of the product will express the 
number of tons the rope will carry; 
in practice, a rope should not be sub- 
jected to more than half this strain. 
It stretches from 1-7th to 1-5th, and its 
diameter is diminished from 1-7th to 
1-4th, before breaking. White rope 
is stronger than tarred rope, and only 
ropes that arc to be immersed in water 
should be tarred, The strength of 
Manilla rope is less than that of hemp 
rope. The good quality, of rope is 
sometimes discernible by its color, 
which borders on silver grey, thongh 


“this is not always a sure sign; a better 


test is its smell. Cordage of a strong 
odour should have the preference, .and 
such as smells rotten, mouldy, or ex- 
hales heat, shoutd be rejected. To store 
ropes, they should be placed in the 
upper storeys of a building, coiled ap 
and labelled; large ropes on skids, so 
as to »llow the circulation of air, small 
ropes being hung up. Ropes should 
be uncoiled every year, and stretched 
out for several days at the beginning of 
the dry season. Rope is issued ia coils 
of 120 fathoms each. Marline and 
Ilambro line iu skeins, and spun yarn 


into rope. Rope-making dates from i in pounds.” 
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Rose-Engine—A peculiar kind 
of turning lathe having special chucks 
for the production of those patterns 
of enrved lines called by the French 


rosettes, from the slight resemblance ; 


which they bear to a full-blown rose, 
and hence the term rose-engine, The 
rose-engine lathe differs from the com- 


mon lathe in this, that the centre of § 


the circle in which the work revolves 
is not a fixed point, but is made to 
oscillate with a slight motion while the 
work is revolving upon it, the tool 
being all the timestationary, and hence 
the figure will be “out of round,” as 
the turners call it, or will deviate from 
the circular figure as much and as often 
as the motion is given to the ceutre. 

Rosin—Is an exudation from trees 
belonging to the coniferw or fir tribe, 
and is the residuc loft in the still, after 
the oil or spirit of turpentine bas been 
distilled. It is very combustible, and 
is used in light ball and carcass com- 
position. 

Roster—A list which regulates in 
succession the services of officers and 
men for regimental, garrison, and other 
military duis. For regimental duty, 
the officers roster is kept in the Adja- 


tant’s office ; fur brigade duty, in the 


Brigade Major’s office, 

Rotation, Veolcity of — A 
term used in gunnery to express the 
speed with which a projectile rotates 
at the mouth of the piece or along 
‘any portion of its path, which varies 
with the charge and twist of the 
grooves. This velocity farther depends 
upon the form, length, weight, and 
position of the centre of gravity of 
the projectile, 

Botatory Motion—I[p gunnery 
is the motion given to a projectile fired 
from a smooih or rifled barrel. In the 
former case, in consequence of the 
eccentricity of round shot, the shot 
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| acquires a rotation of which the axis 
i 

| 


and direction are altogether uncertain ; 
in the Jatter, the rotatory motion is 
acquired on an axis parallel to that of 
the bore or coincident with the line of 
| fire, so that the direction of rotation 
| is known. This fixed rotation adda 
| greatly to the steadiness of the pro- 
' jectile in its flight, and the deviation 
being a constant quantity can be calcu- 
lated for by a scale of deflexion, or 
the gun can be sighted “ true,” when 
manufactured, ao that no allowance is 
unecessary except for wind, 

Rough Rider—In the artillery 
or cavalry, an instractor in equitation, 
and an assistant to the riding master. 
One allowed to each troop or battery. 

Round—In artillery a “round of 
ammunition” comprehends the charge 
of powder, the projectile, and the prim- 
ing. ‘Lo fire one or more rounds 
. is to discharge each gun in succession . 
from a battery or portion of it, until 
the turn comes round for the first gun 
to fire again. Light artillery (smooth- 
bore) can come into action and fire one 
; round in 28 seconds, timing from the 
| order “action front” to the discharge 
| of the piece ; and in 15 seconds, if the 
H first cartridge and shot be carried ina 
Vide Rapidity 


box on the axle-tree, 
of Firing. 

In a plural sense the term is applietl 
in gun-drill to the change of numbers 
in the gun’s crew, comprehended ‘in the 
order change rounds. In the same sense 
it may be applied to small-arm car- 
tridges which are reckoned by rounds, 
as 20 rounds in pouch, 

Round Shot—Spheres of iron 
and stecl fired from smooth-bored guns. 

Rounds—A patrol of soldiers 
detached at certain hours of the night 
from the main guard under an officer, 
to visit the several guards and sentries 
| of a garrison or camp. At other times 
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of the night, visiting rounds under a 
non-commissioned officer of the guard 
perform a similar duty. 

Route — An order for troops 
to march from one place to another. 
It also expresses the road by which 
they are to move. The route or line of 
march is appointed by the Quarter- 
Master General of the army, nnder 
whose orders, by direction of the Com- 
mander-in-Chief, all transfers or reliefs 
of regiments take place. 

Route, Column of—In artil- 
lery, one of the formations of a battery 
on a parade or march; it is the best 
for the latter, as it takes up in breadth 
much less room than any other formar, 
tion. It consists of sub-divisions or 
singlo carriages, each gun with its 
wagon, following in succession. 

Rubbers—Are strong heavy files 
generally made of an inferior kind of 
stecl; they measure from 12 to 18 
inches long, from $ to 2 inches on every 
side, and are made very convex or fish- 
bellied. Rubbers are only for coarse 
manufacturing purposes, when the ob- 
ject is rather to brighten the surface 
of the work than to give it any speci- 
fic form. 

Buffle—A low vibrating sound, 
whichis beat upon the drum, but not 
80 lond as aroll. It is generally per- 
formed in paying military compliments 
to General Officers, and at Military 
Funerals. 

Rule, Carpenter’s—A com- 
mon two-foot rule, jointed in the cen- 
tre, for measuring timber. 

Rule, Gunner's — Is made 
either of box or ivory, and jointed in 
three places, for the convenience of 
carriage, with various tables of weight 
and dimensions of guns, shot, shell, 
&c., marked on it. 

Ruuners—The metal cylinders 
used in the incorporating mills of agan- 








powder manufactory, termed properly 
edge-rollers. They were formerly made 
of gun-metal, but iron ronmners have 
been found to answer equally well, 
and are much cheaper. Iron runners, 
like gun-metal, become honey-combed 
after being in use for some time ‘from 
the action of the saltpetre, if the metal 
has not been properly hardened. “They 
are about 7 feet in diameter, 18 inches 
broad, and from 4} to 5 tons in weight. 

Running the Gauntlet—A 
punishment formerly enforced in the 
Navy, and which was inflicted also on 
soldiers. As related by James, in his 
Military Dictionary, the mode of pro- 
cedure was as follows: When a soldier 
was sentenced to run the gauntlet, the re- 
giment was paraded in two ranks, facing 
one another, each soldier having aswitch 
in his hand, and as the criminal ran 
between the ranks, naked from the waist 
upwards, he was lashed by the soldiers, 
While he ran, the drums beat at each 
end of the ranks. Sometimes he ran 
three, five, or seven times, according 
to the nature of the offence. 

Happily such barbarous punishments 
no longer disgrace the Aygpy or Navy. 

Rupeoe—An Indian coin, weighing 


_180 grains Troy, or one tolah. The 


standard quality is eleven-twelfths sil- 
ver, one-twelfth alloy, general value 
about 2 shillings Englishmoney, Dia- 
meter of the rupee 4 of a foot. 
The tolah or imperial rupee is the 
standard of weight in India, Com- 
pared with the English weights 39 
tolahs make 1 lb, Troy or 823 
Avoirdupois. 

Russala—An Indian military 
term for x troop of horse, and applied 
to the native irregular cavalry. 


Russian Ordnance — Are 
chiefly steel guns of Krupp’s manu- 
facture, and consequently breech- 
loaders, 
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Russuldar—aA native irregular 
cavalry officer. 

Bust—Oxide of iron which forms 
on the surface of iron from exposure 
to atmospheric influences or contact 
with acids, The following forms a 
good preservative against rust, and is 
the composition used on Armstrong 
guns in transit: one part white lead, 
seven parts tallow. 


Sabots—Are wooden bottoms at- 
tached to spherical projectiles by means 
of a copper rivet. The object of the 
sabot is to keep the shot or shell in 
the axis of the piece, und by its eylin- 
drical shape to canse the projectile to 
glide out of the piece without bound- 
ing up and down in the bore, by 
which it acquires a rotatory motion so 
prejudicial, from its uncertain rotation, 
to the direction of the projectile. ‘This 
uncertain rotation has reference only 
to shot aud shell fired from smooth- 
bored ordnance. 

Sabre—Meword slightly curved 
towards the point. It is used in the 
mounted service of the army. 

Sabretache— rom the German 
Sable, a sabre, and Tasche, a pocket. 
Usually an oblong leather case or pocket 
scolloped at the bottom with a device 
in the centre, and suspended from the 
left side of the sword belt by three 
slings of the same material as the belt. 
It is worn by officers of the mounted 
branch of the service, 

Saddle — The seat on which a 
rider sits when on horseback. A mili- 
tary saddle consists of the following 
principal parts: 1, the ‘Tree ; 2, the 
Web; 3, Girth; 4, Flaps; 5, Seat; 
6, Panol ; 7, Surcingle ; 8, Stirrups ; 
9, Leather (Stirrups). 





The following form the requisites 
of a good saddle :— 

1, It should be as light as is con- 
sistent with strength. 

2, The pressure of the whole and 
each part should be distributed over 
as large a space as possible, having 
regard to the following, viz. :— 

38. The weight should be placed 
upon the part of the animal best fitted 
to bear it. % 

4, The shape of the seat should be 
such as to allow the rider to sit well 
down into it, and balance himself in 
every position of the animal. 

5. There should be no pressure 
on any jointed surface either of man, 
' horse, or saddle, A military saddle 
having to carry the rider’s kit, is not as 
light as an ordinary bunting saddle, 

Iu the artillery service, the pattérn 
saddie is termed “ Universal” for all 
Gunners and Non-Commissioned Staff 
| of the Royal Horse Artillery, and all 
mounted men, with the exception of 
Drivers, who use a modified saddle. 
The “universal” pattern saddle ig also 
issued to most cavalry regiments. 

Safe Conduct—In war time and 
under the circumstanecs of an enemy 
being shut up in a fortress, from which 
there is no egress, & safe conduct is a 

pass or permission granted by the Gage- 
} rat of the besieging force to any indivi- 
dual in authority in the besieged for- 
tress, to proceed unmolested to the 
enemy’s head-quarters should he desire 
to hold communication on any subject 
of importance. 

In the late Continental war, safe 
conduct was given to certain French 
officers leaving Metz and Paris to visit 
the Prussian head-quarters. 

Safety Valve—Is that impor- 
tant part of a steam engine without 
which it could not exist. It consists 


| of a small cover or stopper, sitting 
* 
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loosely on or in a small aperture in 
the boiler, but kept down by a certain 
weight made to increase its effect by 
a lover, so that it may, by being slid 
along it, like the weight on a stec} 
yard, serve without change of weights 
to vary the pressure which the’ steam 
is allowed to acquire. This of course 
it cannot exceed without lifting the 
yalve and escaping, until reduced be- 
Jow the limit thus allowed it. The 
valve is simply the weakest or most 
yielding part of the boiler, and by 
taking care that it shall always be 
the weakest, the danger of explosion 
is avoided. The safety valve is the 
invention of a Frenchman, Dr. Papin. 

Saji Muttee—An Indian term 
for carbonate of soda. It is found 
in many parts of India on the surface 
of the soil as a carbonate or sulphate 
of soda, in the proportion of 50 per 
cent. of the former to 10 or 15 of the 
Jatter, 
poration, the sulphate is converted into 
a sulphuret of sodium, which, by fur- 
ther heating and cxposnre to the 
atmosphere, is changed into carbonate 
of soda. It is nsed in clearing off the 
old coat of paint from gun-carriages 
previous to applying the new one, 
and for removing grease, &c. 

Sal- Ammoniac — A com- 
pofind of ammonia, and hydrochloric 
acid NH, Cl, and known as Afuriate 
of Ammonia. Since the establishment 
of gas works, it has been chiefly de- 
rived from the liquor obtained during 
the preparation of coal gas, It is 
translucent and colourless, and is used 
in tinning, to prevent the oxidation of 
the surface of the copper. 

Saleetahs—An Indian term for 
bags used for wrapping up a soldicr’s 
bedding, &e., on the march. Salee- 
tahs are also used for packing the 
component parts of tents. They are 
made of guuny cloth. 


By washing, heating, and eva- | 





clear stream. 


Sally-port—A passage in old 
fortifications, from the body of the 
place towards the country through 
which “sallies” were made, which 
obtained for them ‘the name of sally- 
ports. The postern is sometimes call- 
ed a sally-port. 

Saltpetre— Vide Nitre, in which 
is described the treatment of this 
article in the process of refining. The 
following method of extracting salt- 





| petre from damaged gunpowder may be 


found usefal to officers in the Ordnance 
Department, who have not, in all pro- 
bability, in arsenals the appliances of a 
gunpowder factory for carrying ‘out 
the operation to the nicety required :— 

“A half-hogshead barrel must be 
prepared to stand over a common cop- 
per cooling pan ; holes must be drilled 
in the bottom, and a stratum of fine 
sand, one foot deep, filled in; over 
this is to be placed a false bottom, also 
pierced with holes. Four times the 
weight of powder, of pure well-water, 
thust now be added to the damaged 
powder, and wel] worked together in a 
separate half-hogshead. This mixture 
must be transferred tapthe filter by 
degrees, whence it will soon run in a 
The water must then 
be emptied into a magazine boiler, and 
over & fire, in a safe corner, be thick- 
ened down by evaporation to one half 
its quantity, when it will be found that 
crystals of pure saltpetre will form on 
any bit of common earthenware on 
which it is dropped. This being the 
case, the liquor may be poured into a 


; second cooling pan, and allowed to 


remain twenty-four hours, when a fine 
crop of clean crystals will be obtained. 
The drawn-off water may be again 
reduced over the fire, and again placed 
to cool, and the operation continued 
until no water remains. Should the 
erystals be discolored, they may be 
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re-boiled with a very small quantity of 
clear spring water. 

“ By this operation over 50 Ibs, of 
pure saltpetre may be recovered at the 
expense of a little firewood, from every 
100 lbs, of damaged powder ; and each 
magazine can thus supply itself with 
this necessary article.” 

Salute—A mark of respect, per- 
formed in different ways, according to 
circumstances, An artillery salute 
consists of a certain number of guns 

having reference to the rank of the 
officer to be saluted, or the occasion on 
which the salute is fired. The Queen’s 
Regulations lay down the following : 

All royal salutes consist of twenty- 
one guns. 








The King or the Queen... 21 guns, 
The Royal Family + 21 guns. 
Days appointed for firing 

salutes as eelebraone 4 of > 21 guns. 

anniversaries 
Viceroy of India 21 guns, 
Field-marshals and Admi- 7 

rals of the Flect vee f 7 Buns. 
Commander-in-Chief in at 

India 17 guns. 
Members of the Conne! i 

of India whide in office at 15 guns. 
Admirals or Gencrals *15 guus. 
Lieut. Generals or Vice 

Aduirals *} AS gan 
Rear Admirals or Majo 

Generals a TE Beis 
Brigadier Generals 

Commanders of the frst 9 guns. 

class 
Return salutes to Com- 

manilers of the second class, 2 

Captains of the navy, and guns. 

Officers of inferior rank ... 





® Should any of tho Naval or Military officers 
entitled to a salute hold Commissions as Com- 
mander-in-chief, or Commanders of the Forces 
of a station, division or district, they are entitled 
to be saluted with two guns more than specified 
in the above seale, against their respective ranks, 





Governor of Madras or) 
Bombay (within the Indian 
Seas) Governors of H. M.’s 
Coloni@, Foreign Posses- 
sions, Castles or Fortress 
(within the precincts of 
their Governments) 


oJ 
Lieut. Governors within a 


| 17 guns. 


the precinets of the said 
Governments(if administer- 
ing the Government.) 


15 guns. 


Provincial Commander- 


in-Chief 13 guns. 
m1 r 
ase" to the Governor 13 guns, 
Residents 13 guns, 
Chief Commissioners of 
Provinces and snd guns. 
sioners ae 
Political Agents +. 11 guns. 


For salutes at Home, vide Queen’s 
Regulations. 

For the form of salute and the 
order to be observed when a body of 
troops is to be inspected by the Sove- 
reign, or Members of the Royal Family, 
or by General Officers, vide Queen’s 
Regulations. 

Salvo—Any number of guns fired 
together at the same moment; simul- 
tancons discharge of artillery, 

Sand—Is formed of very fine sili- 
cious matter. There are three kinds of 
sand, viz., pit sand, river sand, and sea 
sand, Sand for moulding purposes, 
such as is used in casting, is properly 
a yellow pit earth. 

Sandarach—A resin softer’ and 
less briiliant than shell-lac, but much 
lighter in color; it is therefore used 
for making a pale varnish for light- 
colored woods, and gther works for 
which the dark color of shell-lac 
would be unsuited. This resin is 


- generally dissolved in spirits of wine, 


and with the lac varnish constitutes the 

basis of what are called spirit varnishes, 
Sand-bags— Vide Bags. 
Sandcrack—A complaint com- 

mon to horses, caused sometimes in 
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a dry country by treading for any 
length of time upon grotnd from 
which all moisture is absent,#which 
by rendering the horn hard and dry 
causes the hoof to he brittle, and gives 
rise to sanderack. In India itis not at 
allan uncommon complaint. Linseed, 
meal poultices, and: covering the sole 
with cow-dung, are not bad remedies. 
Sand-shot — In artillery, small 
halls of iron cast in sand, instead of 
in iron moulds, They are used in 
making up case and grap 





Sap—a trench formed by Sappers, | 


in making approaches under the fire 
of the besieged, the working party pro- 
@ tecting themselves by filling gabions 
and placing them as fast as possible 
along the intended line of parapet. 
When the fire of the enemy is slack, 
so that many gabions may be placed 
and filled at the same time, it is called 
a flying sap.. If two parapets, one 
on each side of the trench, be formed, 
it is then called a double sap. 

Sap-rollers—Are stuffed cylin- 
ders of brushwood, to cover the heads 
of saps; they are usually made 7 feet 
long, the diameter of the outer cytin- 
der being 4 feet, and of the inner one 
2ft.6in. <A finished 7-feet sap-roller 
weighs, when new, 14 cwt. 

Sap-shield—A steel platemount- 
ed on wheels for the purpose of giving 
cover to the sapper in a single sap, 
should the earth thrown up by him 
not be of sufficient thickness to give 
him safe cover. The shield in use 
is that invented by Sergeaut-Major 
Knight, R.E. 

Sappers and Miners — A 
body of men now known in the Bri- 
tish Army as Royal Engineers, and 
forming the privates or working portion 
of that regiment. They are kept at the 
bead-quarters of the regiment for the 
purpose of heing instructed in all en- 





gineering operations, and when re- 
quired are detached to the colonies, or | 
elsewhere, to aid, in time of peace, in 
building or repairing fortifications and 
other military works. In time of war 
they are attached to the Engineer Park, 
and perform in a siege the engineering 
operations required, such. as throwing 
up defensive works, digging the paral- 
lels or approaches, sapping and min- 
ing, &c., or in superintending and 
instructing working parties. 

Saturation—In chemistry, the 
solution of one body in another until 
the receiving body can contain no 
more. A solution is said to be sata- 
rated with an acid or an alkali when the 
latter is added in sufficient quantity 
to render it neutral, and supersaturated 
when the point of neutrality has been 
exceeded, 

Saucisson — A long tube of 
linen, filled with gunpowder and laid 
in a wooden case or bamboo, to protect 
it from being trodden upon or mis 
placed. It is used for exploding fou- 
gasses or mines. This name is also 
given to an extra large fascine. * 

Saul (Vatica robusta)—A tree well 
known in India, especially in the North- 

. West Proyinces. It is used in the 
construction of gun carriages, As’ 
described by Condr. Skinner, the 
wood is strong, tough, coarse-grained, 
and fibrous, not easily worked, and 
when dressed has a hard horny surface, 
and the fibres appear to be interlaced 
with cach other. A cubic foot of 
unseasoned wood weighs from 68 to 
72 lbs. This tree grows also in Assam 
and Burmah. 

Saw-band, Endless—There 
are two kinds, one for cutting wood, 
and another for cutting iron. By the 
latter, iron one inch thick can be cut 
into any curved form at the rate of 1} 
inches per minute. This saw is exten- 
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sively used for cutting the brackets, 
transoms, and all irregular forms 
required in the manufacture of wrought- 
iron carriages, 

Saw, Bow—Or frame saw, also 
called the turning-saw or 


sweep- ° 


saw, is used for the general pur- | 


poses of carpentry. In using the 


bow-saw, the work is mostly fixed ver- ! 


tically, and therefore the blade is 
used horizontally ; but the frame is 
placed at all angles, to avoid the margin 
of the work, and it is frequently 
necessary to twist the handles or pins 
during the cut to modify the position 
of the frame. 

Saw, Compass—Resembles the 
hand-saw in its general structure and 
in the form of its teeth, to allow them 
to be as a tangent to the curve. 


Saw, Hand—This nature of | 
i of these lines into equal parts of the 


saw is used for ordinary purposes, such 
ag preparing woods for the work re- 
quired after they have been cut at the 
saw-pit into planks and boards. The 
hand-saw ig made taper in order that 
the blade may possess a nearly equal 
degree of stiffness throughout the 
greater width; it also facilitates the 
attachment of the handle. Were the 
blade as wide at the point as at the 
handle or heel, it would add useless 
weight to the saw, which from the 
weight at the far end, would be more 
flexible at the handle than at the 
point. 

Saw-setter—An instrument for 
bending the teeth of the saw. It con- 
sists of a narrow blade of steel with 
notches of various widths for different 
saws. In using the saw-setter, the saw 
is allowed to remain in the clamps 
after having been filed, and the alter- 
nate teeth are inserted a little way in 
that notch which fits the blade most 
exactly, and they are bent over by ap- 
plying a small force to the handle, 








which is either raised up or depressed 
equally for each tooth. 

Saw, Tenon—Is «smaller natore 
of saw than the hand-saw. It tapers, 
and has a back to itof stout sheet iron 
or truss folded together. It is used 
for fine and accurate work and for 
such work ag its name denotes, It has 
about 8 teeth to the inch. 

Scale—A line drawn upon wood 
or ivory, &c., and divided into parts, 
the lengths of which may be taken off 
by the compasses and transferred to 
paper. 

Scale, Diagonal — As de- 
scribed by Heather, is used when minute 
parts of a measurement are required, 


| suchas the tenth or hundredth part 


of an inch. The diagonal scale is 
thus formed: “Draw eleven parallel 
equi-distant lines; divide the upper 


intended length of the primary divi- 
sions; and through each of these 
divisions draw perpendicular lines, 
cutting all the eleven parallels, and 


- 


number them 1, 2, 3, &¢., commencing ~ 


from the second. | Sub-divide the first 


of these primary divisions into ten 
equal parts, both upon the highest and 


' lowest line of the eleven parallel lines, 


and let these sub-divisions be reckoned 
in the opposite direction to the primary 
divisions, as in the simply-divided 
scales. Draw the diagonal lines from 
the tenth sub-division below to the 
ninth above ; and so on ; until a line 
from the first below joins the zero 
point above. Then, since these dia- 
gonal lincs are all parallel and equi- 
distant, the distance between any two 
of them in succession, measured upon 
auy of the eleven parallel lines which 
they intersect, is the same as this dis- 
tance measured upon the highest or, 
lowest of these lines, that is, a3 one 
of the sub-divisions ; but the distance 
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between the perpendicular, which passes 
through the zero point, and the dia- 
gonel through the same point, being 
nothing on the highest line, and equal 
to one of the sub-divisions on the 
lowest, is equal to one-tenth of a sub- 
division on the second line, two-tenths 
on the third, and so on ; so that this, 
and consequently each of the other 
diagonal lines, as it reaches each suc- 
cessive parallel, separates further from 
the perpendicular through the zero 
point by one-tenth of a sub-division, or 
one-hundredth of a primary division.” 

Scale, Gunter’s—This instru- 
ment is a flat brass rule, usually 2 feet 
in Jength, and about 14 inches broad, 
having on one side equal parts, rhombs, 
cords, &c., as on the other plane scale, 
and on the other, the logarithms of 
these numbers ; hence the lines on this 
. Side are called the logarithmic lines. 

Scale, Tangent—Is a rod of 
metal or wood made to slide in 2 groove 
at the breech of ficld and other ordnance. 
having engraven upon it the actual 
lengths of the tangents to the different 
angles of elevation. 

The object of the tangent scale is to 
give elevation to a piece of ordnance 
beyond what the line of metal affords. 

In M, L. rifled guns, as described by 
Captain Stoney, R. A., in his“ Con- 
struction of our Heavy Guns,” “the 
tangent scale has a flat steel bar, gradu- 
ated on three sides, viz, on one of its 
narrow sides in degrees, on the other in 
yards, and on one of its flat sidegin 
tenths of inch of fuze corresponding to 
the range scale. 

“For guns with less than 40 inches 
radius, the tangent bar is equally di- 
vided for degrees; but for those 
natures with a longer radius, the 9-inch, 
for cxample, the degree divisions regu- 
jarly increase from 1° upwards. Each 
degree is graduated into six divisions 


of ten minutes cach. For a smaller 
number of minutes than ten, there is 
ascrew collar on the land service pat- 
tern, which can be turned round until 
the required number is in line with a 
Sleur-de-lis marked on the sight. 

“The range scale is marked in hun- 
dred of yards corresponding to fall 
charges, and must be found most use- 
ful in active service, as the enemy’s dis- 
tance being known, it is only necessary 
to clevate directly and bore the fuze 
for the corresponding range. 

“The natare of the gun is also 
marked on the sight bar, otherwise the 
wrong sight might be used—for the bars 
are the same in section for all natures, 

“ Atthe top of the bar is a gun-metal 
cross-head, at an angle complemental 
to the deflection, in order that it.may 
be horizontal when in the gun. In 
the cross-head is a sliding leaf with 
aside motion, for the purpose of giv- 
ing a regular allowance for wind blow- 
ing across the range, one wheel being 
higher than another, &¢.’’? - 

Scales—A kind of armour made 
of thin brass, laid like geales one over 
the other, for the protection of any 
part of the body, and used chiefly as 
shoulder and helmet scales, 
~~ Scalet — An ancient term. for a 
lifting-jack. It was chiefly used in 
extricating wheels from deep ruts and 
soft ground. 

Scaling—In artillery, firing a 
small charge of powder from ordnance, 
before commencing practice, for the 
purpose of clearing the piece of. any 
dirt or deposit which may be lying in 
the bore. 

Scaling Ladders—Vide Lad- 
der’s Escalade. 

Scantling — The transverse di- 
mensions of a piece of timber in 
breadth and thickness. It is also the 
name of a piece of timber, as of quar- 
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tering for a partition, &c. All quar- 
tering under five inches is termed 
* scantling.” 

Scarfing—The junction of two 
pieces of timber by being bolted or 
nailed transversely together, so that 
the two appear as one. 

Science of War—The follow- 
ing, extracted from James’s Diction- 
ary, seems worthy of insertion :— 

“ According to the anthor of the 
Nouvean Dictionnaire Militaire, the 
science of war, or the knowledge of 
military tactics upon an extensive 
scale, is perhaps the most comprehen- 
sive operation of the human mind, and 
demands the full exercise of all its 
powers. To be equal to the multifari- 
ous branches of this unbounded art, 
the strictest attention must be given to 
military discipline. The best authors, 
both ancient and modern, must be 
resorted to for information, and when 
the mind has been well stocked with 
the sound principles of theory, practice 
and experience must follow, in order 
to confirm what has been carefully 
selected from the first authorities, and 
maturely digested. Courage, zeal, pru- 
dence, and discretion must likewise 
be the constant companions of those 
persons who would distinguish them- 
selves in war; and it ought never to 
be forgotten that a scrupulous ad- 
herence to morality, a rigid observance 
-of every social duty, and a manly sub- 
jugetion. of the many passions by 
which different men are differently 
agitated, must constitute the character 
of arcal warrior. These are the qua- 
lifications by which the science of war 
is distinguished from every other pur- 
suit in life ; and without these quali- 
fications, a conqueror can neither be 
called a hero nor an able general, but 
only a lucky soldier. We have, in- 
deed, our military colleges and insti- 











tutions, and so had the Grecians and 
Persians, not only for the instruction 
of the privates, but also for the edu- 
cation and formation of those indivi- 
duals who were destined to be officers. 
These colleges and institutions were 
under the superintendence of persons 
who had established their reputation 
by a knowledge, not only of the theo- 
retical, but also of the practical 
branches of their profession, Nobody 
could be admitted in the capacity of 
master of professor unless he had 
previously undergone several examina- 
tions respecting the: science of war, 
both as to offensive and defensive 
operations. These professors were 
called tacticians.”” 

Scimitar — A short carved 
sword, chiefly used by Orientals, but 
worn in Europe during the 15th 
century. 

- Scissel—The clippings or leav- 
ings of metal, such as are left after 
the manufacture of copper caps, tabes, 
coinage, &c. 

Scotching -- A term used in 
artillery, to prevent a wheel from mov-: 
ing by the application of a scotch or 
wedge of wood. This is rendered 
necessary in mounting or dismounting 
ordnance from their carriages. 

Scouts—Are generally horsemen 
sent out before, and on the wing of an 
army, at the distance of a mile or two, 
to discover the enemy, and give the 
general an account of what they see. 
During the late war with France, the 
Prussian Uhlans were used as scouts 
with great advantage, and traversed 
the country for miles in advance of 
the army. It is absolutely necessary 
to the success of an army, that such 
means should be resorted to for obtain- 
ing intelligence. 

Scratch Brush—A cylindrical 


| bundle of fine steel or brass-wire 
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tightly bound in the centre, with the 
ends projecting at both extremities so 
as to form 2 stiff brush for cleaning 
and scratching metals preparatory to 
gilding and silvering, or as in the case 
of small arms, preparatory to browning 
them. As well as tho shape above de- 
scribed, there is another, in which the 
steel wire is fastencd in long lengths 
on leather or cloth, and in this form is 
known as “scratch card.” 

Screw — One of the six mecha- 
nical powers used in pressing or 
squeezing bodies together, but some- 
times also in raising weights. The 
screw is a spiral groove or thread 
winding round a cylinder, and every- 
where makiag the same angle with the 
length of it; so that, if the surface 
of the cylinder, with this spiral 
thread upon it were unfolded and 
stretched into a plane, the spiral 


thread would form a section of any ' 


inclined plane, whose length would 
+ betoits height as the circumference 
of the cylinder is to the distance be- 
tween two threads of the screw. When 
# the spiral thread is upon the ontside 
of the cylinder, the screw is said to 
bea male one; but if the thread he 
cut along the inner surface of a hollow 
cylinder, it is said to be a female screw. 

Screw-driver—An instrument 
for driving a serew, also for unloosen- 
ing it. Known commonly as a “ turn- 
screw.” 

Screw-jack — An instrument 
for lifting heavy weights through short 
lifts; it rests by means of a large nut 
upon a hollow base or pedestal, and is 
raised or lowered by turning the nut. 

Screw-plate — A machine for 
cutting small metal screws wormed and 
notched, but furnished with several 
holes varying slightly in size, the worm 
being formed progressively by using 
holes gradually diminishing in size. 


From 2 to 6 holes are intended for each 
thread, and are arranged in groups for 
the purpose. Although the screw plate 
is sometimes used for common screws 
as large as from } to } inch diameter, 


; itis better to use die-stocks for all 





screws exceeding about , inch dia~ 
meter. 

Screws, Oscillating — Are 
elevating screws attached to beavy 
pieces of ordnance, either for batteries 
of position or siege service. 

Searcher — A gun implement. 
There are two kinds of searchers, one 
with a reliever, and the other single- 
pronged, both used in examining the 
hores of smooth-bored ordnance. The 
former consists of a number of steel 
rods, with a short stud at the end of each, 
which are compressed by the action of a 
ring attached to an iron .rod which 
passes through the handle; on relieving 
the steel rods, and moving the inatra- 
ment freely, the studs will discover any 
flaw ; the extent and nature are then 
found by using the single-pronged 
searcher. The French have a very in- 
genious and accurate instrument for as- 
certaining the exact internal measure- 
ment of guns, called the ‘Etoile mobile,” 
which is now made use of also in the 
British Artillery. Vide Star Gauge. 

Seasoned Timber — Timber 
which has been deprived of its sap and 
moisture and thus rendered dry and 
hard. Before timber can be used, the 
juices must be got rid of from the 
capillary vessels, or the wood will re- 
main moist and green for a consider- 
able period, and the planks formed 
from it will be subject to dry rot. In _ 
Europe, after the tree has been felled, 


| barked, and roughly squared, it is 


thrown into either running or standing 
water: the former is preferred, as the 
constant motion of the water carries 
away with it the juices from the wood 
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and the water more readily evaporates 
from the wood at a future period. The 
length of time that timber should be 


seasoned depends on whether the logs ; 


are soaked in standing or running 
water, a longer period being necessary 
in the former case. After being taken 
out of the water, the logs should be 
stacked in open and airy sheds, s0 as 
to allow the timber to dry thoroughly 
before it is taken to the saw-pit. Vari- 
ous means have been devised for 


seasoning wood other than that de- ; 


scribed, To season by steam is not so 
efficacious as the old and usual method 
of seasoning. The following extract 
from a very useful little pamphlet on 
the timber of Bengal, by Mr. W. Clif- 
ford, showing that the method of 


in India, is herewith given :— 
“Seasoning develops and consoli- 
dates all the good qualities of wood, 
and they reach their highest degree of 
perfection by gradual seasoning—re- 


sults which can be reached in India by | 


no other process, for experience has 
proved that forcing not only leads to 
greater loss in seasoning, but impairs 


the more valuable properties of the | 


wood. 
“In Europe it is the practice, and ex- 
perience must have decided its advan- 


tage, to give timber a preparatory | 


seasoning in log, exposed to the wea- 
ther. In India it is simply worse than 
useless to do so. The effect of two 
or three years’ exposure is to cover the 
surface with decp sun-flaws, penetrating 
to the depth of 13 to 2 inches, de- 
stroying effectually much of the best 
portion of the log for all purposes of 
the carriage-builder. Long-continued 
exposure will render the log worthless. 





Hf kept in log, i¢ must be protected , 
from the sun and rain, then good may | 


result from the measure, but not even 


then in proportion to the delay and 
consequent loss of capital which it 
involves ; for seasoning in log is a 
very tedious process. It must be evi- 
dent that the smaller the scantlings, 
and the greater the surface acted on, 
the quicker will be the process of dry- 
ing. A piece of wood that will take 
years to dry in the log, would dry 
better in as many months if eut to its 
required size; the ratio of drying being 
the same in both, A saul plank 
16” x 1” will take from six to eight 
monihs to season, a seantling 4” x 4” 
will take two years and eight months, the 
cubic contents of each being the same. 
The result of exposure to saul timber, 
is to flaw the surface to the extent 


| the drying proceeds, to close the pores of 
seasoning in Europe is fatal to wood ; 


the wood, and to prevent the free eva- 
poration of the internal moisture ; and 
it will be found in converting the log, 
that it is nearly as wet inside as when 
first felled, so that the only gain 
is the absolute loss of the finest por- 
tion of the log; besides, timber, how- 
ever well seasoned in log, always holds 
a latent proportion of moisture which 
is not set free till it is converted, or” 
till the log attains a great age, 
“Therefore, if timber cannot be pro- 
tected from the sun, it should be con- 
verted at once, and stored to season, 
and the sooner this is done the less 
will be the loss in conversion, and the 


| quicker will the material be fit for use, 


“For this purpose the material should. 
be cut into a half-wrought state,—that 
is to say, sufficient should be allowed 
over the finished dimensions to cover 
shrinkage, superficial flaws, warping 
andend splits. A safe ratio of allowance 
in saul is 2 inches to the foot in length, 
breadth, and thickness; thus in the 
finished dimensions of large framings; 
21’ x 12” x 43”; the half-wrought 
would be 24’ 6” x 14” x 53”, or, for 


. 


SEA 


294 


SEM 





such a large scantling, it would be 
safer to make it 5§”. For sissoo and 
teak, the allowance may be reduced 
about one-third, - : 

“ The material should be stored in a 
good shed, well ventilated. The shed 
should be built at opposite angles to 
the prevailing winds; and be con- 
structed so as to protect the material 
from the direct action of the wind 
from any quarter, for experience has 
proved that the material suffers quite 
as much from the dry winds playing 
on it as from the heat. 

“ Advantage would be gained by 
lowering the temperature of the season- 
ing shed during the hot months, either 
by underground air ducts, or by the 
more simple plan of a bheestce’s mus- 
suck ; what is wanted is to check the 


too rapid evaporation of the surface | 


moisture, which, by the unequal con- 
traction in shrinkage, has such a ruin- 
ous effect on saul. Quick drying is 


not so much wanted as gradual and j 


regular drying, for it will be found 
that what is gained in time is more 
than lost in material. It is the ex- 
tremes of our Indian climate that 
render seasoning such a difficult and 
and costly process. 

“All woods, even when dry, absorb 
moistare from the atmosphere in wet 
weather in a greater or less degree ; of 
the woods I have noticed, saul the 
most, sissoo the least. ‘The best pre- 
servative against this is good paint.” 

Seat—This term is applied to the 
position of the shot in the bore of a 
piece of ordnance when rammed hone. 

Secant—In trigonometry, a line 


drawn from the centre of a circle to { 


the extremity of the tangent. 
Seconded—A ierm applied to 


officers on staff employ. The place of [ 


officers on the seconded list is filled up, 
so that the effective strength of the 


corps does not fall below its number. 
Seconded officers are permitted, on 
special occasions, and on being re-ap- 
pointed, to be absent from their corps 
for 10 years ; at the end of that time, 
they must return to regimental duty, 
or become Supernumerary. The ordinary 
duration of absence from regimental 
duty is five years; which, in the case 
of manufacturing appointments, ap- * 
pears to be a great mistake, as the 
experience gained by the officer at the 
head of the Establishment is then 
most valuable to Government. 
Secretary at War—An officer 
appointed by the Crown to administer 
the affairs of the army. He is respon- 
sible to Parliament for the efficiency of 
the army in men and matériel, The 
Queen’s Regulations define the corres- 
pondence on military subjects which 
| should be referred to his office. 
Section—A cut made by a plane 
j passing through a work in any direc- 
tion, 

Sector—The sector of a circle is 
the figure contained by an arc, and the 
two radii drawn to the extremities of 
the are, 

Seer—An Indian weight of 2Ibs. 

Segment—A segment of a circle 

“isthe figure contained by an are and 
its chord, | 

Segment, Shell — Vide Shell. 
Segment. 

Seizing—Lashing line, termed in 
ordnance nomenclatare line seizing, 

Selection—A term which before 
long will be better known in the army. 
than it has hitherto been, as the Act, 
now before Parliament, for the aboli- 

! tion of purchase, states that officers are 
to be promoted by selection, which 
! means that merit only is to be the 
guiding principle in their future ad- 
vancement, 
Semaphore—aA mode of com- 
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municating intelligence by means of 
signals, It generally consists of a tall 
postin which there is certain machinery 
consisting of movable arms for making 
the required signals, 

Semelle—A French term signify- 
ing a movable plank upon which the 
breech of a gun rests. The term is 
not in use in the British Artillery. 

Sentence—The judgment of a 
Criminal Court allotting the punish- 
mentof aconvicted person. In Courts 
Martial, the sentence is arrived at by 
the votes of the Court. In voting on 
the sentence, the decision goes with 
the majority of voices, the president 
having a second or casting vote in 
case of equality. Officers who have 
voted for an acquittal must vote on 
the sentence ; but no sentence of death 
ean be passed unless two-thirds of the 
members of the Court concur therein. 

Sentinel or Sentry—Derived 
from the Latin sentio, I feel, or more 
likely from the Italian sentinella, a pri- 
vate soldier placed in some post to 
watch the approach of the nemy, to 
prevent surprises, to stop such as would 
pass without order, or being discovered 
who they are. Such is James’s defini- 
tion, who further describes the daties 
of a sentry. ‘“ Sentrics are placed be- 
fore the arms of all guards, at the 
tents and guards of general and com- 
manding officers, All sentries are to be 

’ vigilant on their posts; they are not 
on any. account to sing, smoke, nor 
suffer any noise to be made near them. 
They are to have a watchful eye over 
the things committed to their charge. 
They are not to suffer any light to 
Yemain or any fire to be made near 
their posts in the night-time, neither 
is any sentry to be relicved or removed 
from his post but by the corporal of 
the guard. They are not to suffer 
any one to touch or handle their arms, 





or in the night-time to come within 
ten yards of their post. 

“No person is to strike or abuse a 
sentry on his post; but when he hag 
committed a crime, he is to be relieved 
and then punished secording to: the 
Articles of War.” 

In planting sentries, regard must be 
had to the duty on which they are to 
be engaged. If before the enemy they 
should be doubled, and placed in the 
most advantageous position for hear- 
ing and observing any alarm in front. 
By day they should be placed ona 
height in the most commanding situ- 
ation; by night they should be with- 
drawn lower down, but still able to 
see any approaching party. When 
sentries hear people approaching 
them by night they must challenge 
them, order them to halt, and allow 
only one person to advance until they 
are satisfied that they are friends. By 
day sentries must not allow more than 
one stranger at a time to approach their 
post on any pretence. Picquet sentries 
must be relieved every hour of the 
night, : 

Sepoy—aA native soldier who has 
‘enlisted into H. M.’s Native Army in 
India. Regiments of Native Infantry 
are commanded and officered by Euro- 
pean officers, but there are also native 
officers attached to each Company sub- 
ordinate to the European officers, 

Serang — An Indian term, and 
applied to the head lascar of a yessel’s 
crew. His position is similar to that 
of boatswain of a European crew. 

Serge— Vide Cloth, 

Sergeant—A non-commissioned 
officer next in rank above a corporal, 
and attached to a company or troop for 
the purpose of aiding the commanding 
officer in maintaining discipline and 
good order, in instructing the soldier in 
his duties, and in fact in implanting 
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in him all that is soldier-like and good. 
There are several distinctions of ser- 
géeants in a regiment, such as colour ser- 
geant, drill sergeant, pay sergeant, &c. 
The arm of a sergeant is a short 
breech-loading rifle. 
Sergeant-Major—The senior 
non-commissioncd officer in a regiment. 
His. duties are of a very important 
nature, as will be realised when it is 
considered that he is the Adjutant’s 
right-hand man. In him should be 
embodied all that is manly, soldier-like, 
and zealous. His duties are so mani- 
fold that for the proper performance 
of them he should be the smartest and } 
most intelligent man in the regiment, 
and his example and conduct such as 
shall caiise him to be esteemed and re- 
spected by every soldier in it. 
Serpents —In pyrotcchny, deco- 
rations with which rockets are charged. 
Servants — In a military sense, 
are soldiers taken from the ranks for- 
the purpose of waiting upon officers. 
This privilege of having a soldier- 
servant is not granted on Indian service, 
or where a colonial allowance is granted 
in lieu of servants. Each infantry 
regimental officer is allowed to have 
one soldier to attend on him; field 
officers and adjutants keeping horses for 
regimental purposes, as well as all 
cavalry officers when present at head- 
quarters or employed on duty, two each. 
Vide Queen’s Regulations, 
Service—In a military sense, all 
duty performed from the time an officer 
enters the army until) he leaves it. The 
term is also used to express the amount 
of service an officer has seen before the 
enemy. ‘To express the particular ser- 
vice an officer may be in, as land or sea 
service, &c, The term admits of a 
varicty of significations. 
Set—In artillery, another term for 





the “dip” of an axle-tree arm, 


- Setter, Fuze—A wooden instru- 
ment, the mouth of which is slightly 
hollowed out: it was formerly used 
with the aid of a mallet to set the fuze 
into the shell, but this is no longer 
required. Mallets and setters, there- 
fore, form no part of the detail of a 
set of fuze implements with field 
guns, * 
Sextant—The pocket sbktant is 
a surveying instrument, which will 
measure the actual angle between any 
tivo objects to a single minute. It re- 
quires no support but the hand, and is 
easily adjusted. Wide Heather on Ma- 
thematical Instraments. 

Shabraque—A large sized sad- 
dle cloth placed over a cavalry or horse 
artillery officer’s saddle. 

Shackle—In artillery material, is 
the iron ring attached to a triangle gyn, 
from which the block and tackle is 
suspended. It is fastened to the upper 
part of the prypole and cheeks by 
means of a bolt called the “shackle 
bolt.” ‘The term is also given to the 
ring at’the end of the shaft of an 
anchor, 

Shaft—In military mining, is the 
perpendicular passage sunk from the 
surface of the ground to the required 


| depth, from which the branches of the 


mine diverge, termed “galleries.” The 
common mode of proceeding is te sink 
a square shaft or well to the necess 
depth, and from the bottom of this 
shaft to drive ont a gallery of the length 
required, so as to lodge a sufficient 
charge of gunpowder in a chamber at 
its extremity, which, by its explosion,’ 
will destroy the enemy’s work, Shafts 
and galleries are lined with timber, to 
prevent the soil from breaking in. 
Shafts—Are attached to all gun 
carriages, and consist of an off and 
near shaft; the former fixed to the 
axle-arm outside the wheel, passing 
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through an iron loop underneath.the 
end of the splinter bar ; the latter in 
the same position as the pole formerly 
occupied, viz., underneath the centre 
of the splinter bar, where it is pinned 
and keyed from above. 

Shako — The head-dress of the 
British infantry. 

Shank—The bone of the leg; the 
shaft of an anchor, to one end of which 
the flukes are attached, and to the 
other, the shackle. 

Shaping Machine — That 
known as Mr. Whitworth’s, is parti- 
cularly adapted for shaping levers, 
cranks, and connecting rods, also for 
work in general. 

Sharp Affair — A contest in 
.war, of a vigorous nature, 

Sharp Shooter—A good marks- 
man. 

Shear-stee]—Is produced from 
blistered steel, which, to prepare it for 
forging into edge-tools, . requires to 
be condensed and rendered aniform by 

- the process of shearing. The process 
“is also called tilting, on account of a 
tilt hammer being used. 

Shears — An instrument for 
cutting sheet metal. 

Sheave—Is a wheel fixed to a 
block turning on a pivot. A groove 
is formed in the edge of the wheel, in 
which the rope runs, the wheel revoly- 
{ug with it, The object of the sheave 
Yevolving with the rope is to remove, 
to a certain extent, the friction, which 
would otherwise prove a great impedi- 
ment to the efficiency of the power. 

Sheep-shank—A knot in com- 
mon use, serving to shorten a rope 
without cutting it or unfastening the 
ends, 

Sheers — Are contrivances for 
raising heavy weights, and in the Ar- 
tillery Service are used for raising 
guns out of boats, also for raising 








them on the ramparts of a fortification 
and other positions in a fortified work 
where the gyn cannot be used. They 
are formed of masts or large spars set 
across each other at the upper ends. 
Shell—A hollow projectile. What 
is termed in artillery a common shell, 
contains a charge of guopowder, which 
is ignited by means of a fuze at the 
required moment, and which bursts the 
shell into several fragments, causing 
great destruction. Formerly, the burst- 
ing charge in shells was limited, but 
common shells are now filled with 
gunpowder, which renders them more 
destructive and less eccentric. The 
thickness of metal in a common shell 
is about one-sixth of its diameter, 
sufficiently strong to withstand the 
shock of the discharge within the bore 
of the gun; and the shell weighs 
about two-thirds the weight of a solid 
shot of the same diameter. Common 
shells are provided with sabéta, attach- 
ed in the same way as to shot, and 
opposite the fuze hole. When carried 
loaded, a small gutta-percha wad is 
driven down the fuze hole to keep the 
powder dry and prevent its escape, this 
being further secured by a metal plug. 
These shells are fired from smooth- 
bored guns and howitzers at low angles 
against troops in linc or masses, espe~ 
cially when posted behind cover ; and 
may be used to advantage in destroying 
buildings, earthworks, or vessels, 
Shell, Common, for B. L. 
and M. L. R. Guns—Isaholiow 
cylindrical casting with a conoidal head, 
prepared for the reception of a burst- 
ing charge of powder, and coated with 
lead like the segment shell, having the 
fuze hole at the conical end, which is 
fitted with the General Service bush. 
Shell, Diaphragm—tThe in- 
yention of Lieut.-Col. (now General) 
Boxer, R.A. - It is a shrapnel shell, 
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and need with smooth-bored ordnance. 
It hax s wrought-iron partition or 
diaphragm which separates the burst- 
ing charge from the bullets. The 
channel of communication, termed the 
loading hole, from the exterior of the 
shell to the powder chamber, into which 
the bursting charge is poured, is closed 
and opened by a small screw. The 
bursting charge in this shell is con- 
siderably reduced, and the interior of 
the shell is coated with marine glue, 
in order to ensure complete scparation 
between the powder of the bursting 
charge and the conl-dust thrown be- 
tween the bullets, The bursting of 
the shell is facilitated by four grooves 
formed in its interior surface which 
act asso many lines of “least resist- 
ance.” 

Shell Guns—Those at present 
in the service are the 10-inch and 
8-inch, which are associated with the 
usual armament of vessels of war; they 
are also employed in fortresses, coast 
patteries, &c. They are of the follow- 
ing dimensions and weights :— 


ft. in. ewt. 
10-inch... w 9 4 86 
8-inch ... ws 9 O | 65 


8-inch ... we 8 O 54 

The 8-inch of 54 cwt. is now mount- 
ed on 8 travelling carriage, and might 
be usefully employed as a siege gun: 
this gun is the most suitable piece for 
the armament of caponnierés and flanks 
of works. 

Shell, Mortar — A hollow 
projectile of dimensions to fit the 
following mortars: viz., 13, 10, 8, 53, 
44% inch. Mortar shells are issued 
lvose, and filled with bursting powder 
when required. They are fired from 
mortars at high angles,—the larger 
nature, with the object of setting fire 
to buildings, ships, or other combus- 
tible constructions, and by their pene- 

* 





trating power to explode magazines ; 
the smaller nature, to annoy ¥r drive 
out troops behind parapets or gover. 

Shell, Segment—Consists of a 
thin cast-iron cylindro-conoidal shell, 
enclosing a series of segments of the 
same metal, cast separately, and built up 
in layers on an iron disc having a cylin- 
drical chamber in the centre ; the seg- 
ments are held together by a thin coat 
of alloy of Jead and antimony, which is 
run over the surface of the shell from ” 
the base to the shoulder; the alloy 
also runs into the interstices between 
the segments, and coats the powder 
chamber. The form of the outer 
portion of the lead in this shell is 
the same as that of the solid shot 
and common shell: a small bursting 
charge is used with it, It can be 
used as shot, shrapnel, or case,’and 
was so for some time ; bat there aré 
now three kinds of shells for rifled ord- 
nance,—viz., a segment shell, common 
shell, and shrapnel shell (Boxer’s), A 
description of the shells, with the fuzes 
used with them, will be found in Cap- 
tain Orde Browne’s Treatise on Am- 
munition. 

In the experiments carried on at Dart- 
moor, in 1869, between the shrapnel 
and segment shells, the Committee 
were in favor of the former as‘a time 
shell when used with a time fuze, and 
of the. latter when used with a percus- 
sion fuze. It appears from the report’ 
that the effective results from both 
were great when used as above shown, 
and the Committee have recommended: ’ 
a proportion of each to be carried with 
tifle batterics,—the shrapnel as time 
shells, the segmentas percussion shells. 

Shell, Shrapnel—The inven- 
tion of the late General Shrapnel, R. A. 
It is a hollow sphere of cast-iron, 
having less thickness of metal than a 
common shel],—viz., about one-tenth of 
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25 , T-inch, (72 cwt.), B. L. R. guns 
2 | 64-pr, 7 
30 mel 
15 10-inch mortars (Iron). 
15 5}-inch ,, (Bronze). 
As explained in Lient.-Colonel Owen’s 
Modern Artillery, from which the 
following information is obtained, the 
object of siege artillery is the reduction 
of the enemy’s stronghold or fortress 5 
and, therefore, the proportion and 
strength of the artillery to be used will 
depend on a variety of contingencies, 
such as the.size of she fortress, its 
strength, the number of guns in the 
place to be attacked, as well as the 
strength of the garrison which defendsit. 
The quantity of powder will be re- 
gulated not only by the number of 
rounds, bnt also by the charges ¢m- 
ployed, and which will depend upon 
the duration of the siege and vigour of 
the defence, A wide margin, however, 
should be given in the amount of 
powder accompanying a siege train, a 
few barrels extra being advisable. 
Fifteen hundred rounds per gun, 
inclusive of case, shrapnel, and car- 
casses, is the utmost limit which 
has been assigned for iron ordnance. 
The above, however, is the calculation 
of ammunition required for the attack 
of a first-class fortress, which can be 
modified for the attack of smaller for- 
tresses, The number of men required 
for a siege equipment is as follows, 
allowing ten men for the detachment 
of a gun, five for that of a 10-inch 
mortar, and‘ three for that of a 53-inch 
mortar: the proportions for three reliefs 
would be— 
30 men per gun. 
15 ,, large mortar. 
9 4 small 
Sieve—An instrument for separat- 
ing the smaller particles of substances 
from the grosser. In the manufacture | 
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of gunpowder, sieves are indispensable 
for separating the different sizes of 
grain, They are made of wire of 
different dimensions, and are known 
by the number of meshes to the linear 
inch. 

Sights on Ordnance—Are 
those points or notches on the breech, 
muzzle, centre, and trannions of a gun, 
by means of which the piece is laid 
on any distant object. Smooth-bored 
land service cast-iron guns are provid- 
ed with Millar’s sights, consisting of 
a graduated tangent scale at the breech, 
and a dispart sight in front of the 2nd 
reinfor¢e. A wooden tangent scale is 
also used for elevation over the clear- 
ance angle. 

Tleavy muzzle-loading rifled guns 
are sighted like breech-loading guns, 
viz., with barrel-headed tangent sights, 
and a frunnion sight on each side of 
the gun; they have in addition short 
centre, hind, and fore-sights. Heavy 
miuzzle-loading guns have therefore 
three pairs of sights attached to the 
gun. : 

Signal Lights—Are used in- 
stead of blue lights, being equally 
bright and far more portable. They 
were at first ignited by a percussion 
enp, afterwards hy means of a deto- 
nating primer, but this pattern has 
lately been superseded by the magne- 
sium light. During experiments made 
between Southend Pier and the shore in 
1869, service signal lights were tried a 
distance of 1} mile against similar 
signals prepared by Mr. Abel with 
magnesium in the composition: the 
latter had a marked advantage. 

Signal Rockets—Vide Rock- 
ets. 

Silence—In an action to “silence 
the fire” of the enemy’s guns, is to 
disable his artillery in such a way 
that he is ungble to reply. 


SIM 





Simultaneous Loading — 
Firing with fixed ammunition. 

Sine—Is a straightline drawn from 
one extremity of an arc, perpendicular 
to the diameter, passing through the 
other extremity. The sine of a quad- 
rant 90° is equal to the radius. 

Sinnet—A kind of knittle used 
as a seizing. 

Sissoo (Dalbergia Sissoo) — A 
wood used in India in the capstruction 
of ordnance carriages and other works. 
As described by Condr. Skinner, the 
wood is close-graincd, hard, and flex- 
ible, of a dark purple colour fading to 
brown, A cubic foot of unseasoncd 
wood weighs from 60 to 65 lbs. 

Skeleton — The framework of 
anything. In a military sense, the 
term is applied to the diminished state 
of a regiment from casualties in the 
field or from sickness, 

Skeleton Drill—The method 
of instructing officers.and non-com- 
missioned officers in drill, when a 
sufficient number of men cannot be 
collected to form a battalion in single 
rank, As explained in the Field Ex- 
ercises and Evolutions of the Infantry, 
a skeleton battalion is formed of 
companies composed of two, four, or 


eight men éach, representing, if there [ 


are two, the flanks of the company ; 
if there are four, the flanks of half 
companies; if there are eight, the 
flanks of scetions. The intervals be- 
tween the flanks are preserved by 
means of a piece of rope held at the 
ends to its full extent. By this means 
any set or number of manceuvres may 
be performed. 

Skids—Are slabs, either of wood 
or iron, for placing guns, stores, &c., 
on, to keep them off the ground. 

Skin, Sheep—s used ina stand- 
ing battery to put over the muzzle of 
a mortar or howitzer td prevent the 
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fuze being ignited from sparks falling 

“into the bore, also for wiping. the 
bottoms of shells of all sand and dirt 
that may have clung to them before 
loading. . : 

Sheep skins are also used for cavalry 
and artillery purposes, being placed over 
the shabraque, and as a covering for the 
valise. 

Skirmish — A loose desultory 
kind of engagement between small 
detached parties. 

Skirmishers—Detached parties 
of light horse or marksmen sent out 
in front of a regiment, &c. 

Slat Bar—Is the bar of a siege 
howitzer limber between the splinter « 
bar and bolster, and which connects 
the futchels together. 

Sleepers —Form part of a gun 
platform on which the flooring of the 
platform is laid, and to which it is 
fastened either by screws, spikes, or 
tack-lashings. Sleepers must be well 
embedded in cuts or trenches, and 
firmly fixed or pinned into the earth,. - 
then covered with planks, and finally 
completed with ribands and rack- 
lashings on cach side, 

Sleighs—Are a particular pattern 
of carriage used for the transport of “* 

“artillery in countries where mack sgow > 
falls, such as Canada. The carvi 

of the country are termed “sleds,” 
and when artillery was sent to Canada 
in 1862, the sleds were found very 
useful and better adapted than our 
sleighs. The term sleigh jg also given 
to the carriage on which heavy guns 
are moved in store. The mode of 
moving this nature of carriage is by 
means of rollers placed underneath the 
sleigh and worked by hand-spikes. 

Siewing—To slew a gun or mor- 
tar, strictly speaking, is to turn it on 
its axi® without moving it from the 
spot on which it rests, This is called 
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slewing the trunnions. IE the piece to 
be slewed rests on skids, a hand-spike 
is placed close to it on each skid, bevel 
up, and on that side of it towards 
which it is to be turned. This is then 
ealled “scotching” or ‘“ chocking.” . 

Slide-rest—Is an appendage to 
the turning-lathe, so contrived as to 
hold a. tool firmly to the work, and 
while cutting a shaving from the bar 
in the lathe, the tool is slid gently 
along, and the bar is turned quite trac. 
Thore are two slides to the rest, by the 
separate or combined motions of which 
the tool can be made to act along or 
across the work with great accuracy ; 
the attendance of a workman may 
even be dispensed with, by attaching 
a star to the wheel, and an iron finger 
to the end of the work in the lathe : as 
the work revolves, the finger will bear 
down one of the points of the star, the 
effect of which is the same as turning 
the screw handle, by which the tool is 
moved along the surface of the work. 

Slide Valve—A form of valve 

‘in’ which the opening and closing of 
the orifice is regulated by a sliding 
plate. Its most common application 
is to the steam engine, to govern the 
admittance of steam to and from the 
cylinder, its movements being control- 
led by a moving part of the engine 
called the eccentric. 

SMng—An ancient weapon, the jn- 
vétition of which is attributed to the 
Pheenicians‘or to the inhabitants of the 
Balearic Islands, . 

Sling, Cart— Used for moving 
heavy guns, not exceeding 65 cwt., and 


8 and 10-inch mortars, on hard, level © 


roads. The cart weighs 15 ewt., and 
is a two-wheeled carriage. 

Sling, Gaun—A sling for liftinga 
gun off its carriage when placed under 
the gyn. It is formed of 6-in&Hl white 
roe for heavy guns, of a length to 





suit the dimensions of the gun or - 
other object which is to be slung. Tt 
is fixed to the gun in the following 
manner in Heavy Gun Exercise :-— c 

“No, 10 passes one bight of it under 
the cascable; and 11, by twisting, . 
reduces the length of it, so that when 
fixed it may be as close to the surface 
Gf the piece as possible. No. 11 then 
holds his bight of the sling in front of 
the face of the piece, and No. 10 passes 
the fid through the bights into the 
bore.” mi 

Sling, Shot—aA sling for carry- 
ing heavy shot or shell. It is made of 
canvas or gunny-cloth, 

Sling Wagon—A cart, on four 
wheels, employed in moving heavy 
ordnance, standing carriages, and tra- 
versing platforms, to longer distances 
than a sling cart is capable of doing. 

Slips—Are wrought-iron cylindri- 
cal cases about 4} feet long by 2 feet 
5 inches in diameter, in which wood for 
gunpowder purposes is distilled ; the 
cases are fitted with lids, and are made to 
fit into iron retorts, which are imbedded 
in masonry in such a manner that the 
heated air from the furnace shall ciren- 
late freely round them, and thus convey 
an equable heat to all parts of the re- 
tort throughout the operation of char- 
ring. In each slip there are two holes, 
which correspond avith similar Lbles 
in the retort, and throagh which the 
gases from the wood pass off in the 
process of distillation. The charge 
of dhall stalk (the wood used in India) 
for a slip depends upon the size of” 
the wood. If of large size, the slip 
will hold 150 1bs., medium 76 Ibs., and 
small size 50 Ibs. 

Slopes—In fortification, are the 
vations inclinations on the formation of 
arampart, parapet, &c., and are ex- 
pressed usually by fractions in which 
the numerator represents the height 
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and the denominator the base of the 
slope. Thus a slope described as } (or 
verbally a8 two in one) is one in which 
the vertical height is twice the base ; 
whilst that expressed by } (or verbally 
as one in two) is, on the contrary, one 
in which the base is double the verti- 
cal height. 

Slot—A long cut or narrow ‘open- 
ing. The application of the slot may 
be seen on the upper surface of ‘the 
Armstrong gun for the introduction 
and removal of the vent piece. 

Slotting Machine — As de- 
scribed in Brande and Cox’s Dictionary, 
is‘a machine in which a tool moves 
vertically, in the manner of a mortis- 
ing chisel, so as to cut out slots or 
mortises, or to pare round the edge of 
any object requiring to be made fair 
and smooth on the edge. Slotting 
machines are used for a great variety 
of purposes. 

Slow-match— Vide Match. 

Bluice—A flood-gate for regulat- 
ing the flow of water, It is made 
either of wood or iron, usually sliding 
in a vertical frame. 

Sluice Gate—In fortification, is 
a strong vertically sliding door, placed 
in a batterdean, to regulate the fowing 
of the water in the ditch. Slnices are 
used besides for retaining and raising 
the water of a rivertor canal, and when 
necessary to give it vent. 

Small-arm Ammunition— 
Is the ammunition used in the various 

. small-arms of the service. In Eng- 
land, it is made up at Woolwich ; and 
in India, at the factories in Bengal and 
Bombay. The most important bullets 
used in the manufacture of our ser- 
vice cartridges are: the Enfield, 
Whitworth, Westley-Richards, and 
Metford’s percussion bullet. 

Ammunition used for the converted 
Enfield, a breech-loader, and known 


in the service as the Snider rifle, is 
termed the Boxer ammunition, which is 
suitdble for all Snider rifles, ‘577 bore. 
It is, as explained in General Lefroy’s 
Hand-book of Fiéld Service, on the 
central fire system. The case -is 
formed of a coil of thin sheet of brass 
covered with thin paper, which has 
been found to preserve the cartridge 
from the effects of hurt or damp better 
than the old pattern Enfield cartridges. 
The bullet of this cartridge has a hol- 
; low in it to receive a clay plug like the 
| Enfield, and the lower end of the bullet 
is cannelured to contain the bees’-wax;- 
with which this part of the bullet is 
coated, The position of the centre of 
gravity is adjusted by means of a 
hollow in the head, which in manufac- 
ture is spun over with the surplus lead 
; at the apex of the bullet. The charge 
j; of powder is 24 drachms. . Weight’ 
of bullet hitherto has been 580 grains, 
it is now 480. This ammunition is 
stated to be perfectly waterproof, 
Small Arms—Include all hand ~ 
fire-arms, smooth-bore or rifled. In the 
Appendix will be found tho small-arms 
used in the service, most of which 
are rifled. The latest introduction is 
_the Martini-Henry rifle, which is con- 
sidered, as regards its shooting quali- 
ties, a superior weapon te the Snider 
on account of its low trajectory. : 
With reference to the different sys- 
tems pursued in rifling, they aro too 
numerous to find insertion in a work of 
this kind, but the most conspicuous are~ 
herewith given,—viz., the Whitworth: 
rifle, which has an hexagonal bore ; the 
Westley-Richards carbiae,. an octa- ° 
gonal ; the Lancaster carbine, an ellip- 
tical; and the Snider, or converted 
Enfield, which is grooved much like 
the Wgolwich system employed for 
ordnantt 
For some time to come, the Snifer 
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rifle will be used in the service, until 
asufficient number of Martini-Henry 
vifles can be manufactured, It is an 
admirable weapon, simple and safe, 
and little liable to get out of order. 

As compared with the Prussian 
needle gun, the Snider rifle is a superior 
weapon: It is mach more simple in 
construction, and lighter, and can be 
fired more rapidly. 

Smart-money — Is the sum 
paid by the recruit as discharge money 
from military service after he has re- 
ceived the enlisting shilling, but pre- 
vious to his being attested before 
any Justice, on his showing that his 
enlistment wae irregular. ‘The amount 
of smart money is twenty shillings. 

Smelting—The process of sepa- 
rating metals from the carthy and other 
matters with which they are comwoaa 
in the state of ore. 

Smoke-ball — Consists of a 
paper shell (the thickness of the paper 
depending on the nature of the shell) 
and is filled with a composition which, 
upon igniting, evolves a large volume 
of smoke, It is thrown into mines or 
other confined situations, to suffocate 
the enemy’s working parties. 

Smoothing Plane — A small 
hand-plane without a handle or toat. 
It is used for smoothing the surfaces 
Of bodies. 

“<3, @mafile—A horse’s bit, 
mapst-common bit in use. 

Snaking—When the spiral 1 mo- 
tion of rotation of an elongated pro- 

| jectile round its original direction, 
~ (caused probably by irregular resist- 
ance and want of homogeneity) be- 
comes of exaggerated extent, the pro- 
jectile may be seen to describe a sort 
of helix round its primary direction, 
and the accuracy of shooting is tly 
influenced by the part of thé helix 
which may first happen to come in con- 


and the“ 


soD 





tact with the ground. Projectiles sub« 


ject to this influence are technically said 


to snake. 

It is also described as the observed 
motion of an elongated’ projectile 
through the air, caused probably by 
uneven resistance due to 8 certain un- 
steady motion in the axis of the pro- 
jectile, 

This unsteadiness, or wobbling, may 
be caused either by insufficient rota- 
tion being communicated in the. bore 
of the gun, or by the subsequent ac- 
tion of the air, the pressure of which 
causes an instability of rotation, and 
thas an irregularity in the amount of 
surface which the projectile presents 
to the air, 

Snap-cap — A small leather 
cylinder with a metal top of the size 
of the hammer of a percussion musket 


and fitting closely on the nipple. It is. 
uscd to preserve the nipple from the ©” 


action of the hammer. 

Snare—The sounding cord of a 
drum. 

Snatch Blocks — Metal 
blocks which are made to open on one 
side, to allow the rope to be lifted in and 
out of the block without putting its 
end in first. 

Snifting Valve — The air or 
blow-valve in a steam engine. It 
receives its name from the peculiar 
noise made when the air having all 
bubbled out of the cylinder (from the 
steam being let in), the steam begins 
to follow, and instead of escaping in 
bubbles, is instantly condensed by the 
water with a kind of decrepitation. 

Socket, Port-fire — A metal 
tube or receptacle for receiving a port- 
fire. It is so made that one-half of 
the socket falls back on a hinge to 
receive the port-fire, and is closed 
again vyih a running ring. 

Soda Water Bottles — Be- 

Pl 
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sides 1s being used as shown under the 
~head of “ Bottles,” can be turned to 


god aceon as harid grenades, and as | 


such are more convenient from their 
lightness, for throwing toa distance, 
than the iron spherical grenade. 

Sola—The name of a plant stated 
in Balfour’s Cyclopzdia to be common 
in moist places, and, in the rainy 
season, in many parts of the plains of 
India. It belongs to the genus Zschy- 
nomene. The plants are remarkable 
for their light and spongy texture, and 
seem indeed to be composed “almost 
entirely of pith. This light substance 
is collected in the dry season, and ap- 
plied to a variety of uses, particularly 
for hats, which afford a good protec- 
tion against the sun. 

Soldering — As described in 
Weale’s series, “is the process of unit- 
ing the edges or surfaces of similar 
or dissimilar metals and alloys by 
partial fusion, In general, alioys or 
solders of various and greater de- 
grees of fusibility than the metals to 
be joined, are placed between them, 
and the solder, when fused, unites 
the three parts into a solid muss ; less 
frequently the surfaces or edges are 


simply melted together with an addi- | 


ational portion of the same metal.” 

In applying the solder, it is of im- 
portance that the edges to be united 
should be chemically clean, and as in 
this state they have a strong affinity 
for oxygen, they are protected from the 
air by means of some fiux. ‘The usual 
fluxes are borax, sal-ammoniac, clilo- 
ride of zinc, &e. A good liquor for 

‘ tinning or soldering can be prepared 
from a mixture of chloride of zine and 
muriate of ammonia, as‘follows. Dis- 
solve 3 oz. of zinc in a pint of muriatic 
acid, letting it stand in a warm place 
about 8 hours. Strain the solution 
through a cotton or linen cloth#add a 





Reais of pulveri@ld sal-ammonige 
toa pint of the solution, and let it- 
boil for ten minutes ; when cool, it is. 
fit for use. 

Soldier—Derived from the Latin 
soldarius, one who serves for pay.’ In. 
the common acceptation of the term, 
a soldier is one who enlists to serve 
the government for certain pay and 
privileges in the way of promotion. 
He forms one of a body for the pro- 
tection of the country from outward 
invasion and for keeping down all 
internal dissensions, and, in short, for 
protecting the interests of the country 
at home and abroad. 

Sole — A veterinary term, That 
portion of a horse’s foot which, to- 
gether with the bars and frog, comes 
in direct contact with the ground. 

Sole of an Embrasure— 
In fortification, the foot ‘be botiont ‘of 
the embrasure. 

Sotution—The term “ solation, id 
in its widest sense, is applied to the 
perfect union of a fluid with afother 
substance, no matter whether gaseous, 
liquid, or solid, But we call solution 
more properly absorption, if the dis- 
solved substance is gaseous; if liquid, 
the term mizture is more frequently” 
made use of. The application ofthe: 
term solution, in its usnal and more, re- 
stricted sense, is confined to the pérfect, 

+union of a solid substance with a fluid. 

Solvent—In chemistry, the liquid 
in which a solid is dissolved, 

Soondree — ( Heriteria minor )—, 
A wood used for poles and shafts of. 
carriages and spokes of wheels, : It-.is 
thus described by Condnetor Skinher,:: 
« The wood is strong, fibrous, and flexi-~ 
ple, tolerably closeand straight grained, 
not very durable, of a light red colour, 
tarning to a reddish brown, and not 
easily worked. A cubic foot of un- 

_ seasoned wood weighs 75 to 80 lbs.” 
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, SoorkeyMPounded brick dust ; 
much used in India for building pur- 
poses, in combination with lime, to make 
mortars, stucco, &c. It has the property 
of making lime hydraulic, taking the 
place of the European pozzuolana and 
other hydraulic cements. 

Sortie—A dash made by the 
beseiged against the investing army. 
+ Vide Sally-port. 

Sound—The sensation produced 
in the organs of hearing by the vibra- 
tions of the air or any other elastic 
body, whose condition of equilibriam 
is momentarily disturbed. Sounds are 
propagated to great distances, and 
with remarkable distinctness over a 
surface of water or ice. It is stated 
that at the bombardment of Holmia, 
in Sweden, in 1658, the sound was 
heard 180 miles from the scene of 
action; and in the fight between 
England and Holland, in 1672, the 
report of the guns was heard at a 
distance of 200 miles, 


Sound, Velocity of—At the | 


temperature of 33°, the mean velocity 
of sound is 1,100 feet ina second. It 
is increased or diminished half a foot 
for each degree of temperature above 
‘or below 33°. 
Spanner—A screw wrench, used 

forthe purpose of tightening nuts upon 
‘screws. 
(oy. patula—A wooden slice or in- 
Jgtrument used in mixing inflammable 
Metonating compounds. 
Spavin-A veterinary term. Any 
bony growth or bony enlargement in a 
horse, however smal], which is to be 
seen or felt upon the inner side of the. 
“pack, is a spavin. 
‘Bpeaking Trumpet — An 
indtroment which, on being applied to 
the mouth, carries sound to 2 consider- 
able distance. It was formerly used 
in Jarge armies ; and at the siege of 













Gibraltar, General Elliott (afterwards 
Lord Heathfield) caused the words of 
command to be given by means of the 
speaking-trumpet. 

Spear — A weapon having-a 
wooden shaft mounted with a sharp 
steel point. It has been known‘and 
used from time immemorial, first as a 
hand or missile weapon, and subse- 
quently as a pike or lance, 

Specific Gravity —Vide Gra- 
vity, Specific. 

Spent—In gunnery, an expression 
used in speaking of the diminished 
velocity of a projectile when it has 
nearly come to rest. 

Spew — In gunnery, to run at 
the mouth ; applied to a gun when, 
from too quick a fire, it bends at the 
chase, or the muzzle droops. a 

Spherical Case Shot—Vide 
Shrapnel Shell. 

Spikes—Form a portion of the 
stores of a battery. They are made 
of steel, and are of two kinds, ¢ommon 
and spring. They are used to render 
ordnance either temporarily or perma- 
nently. unserviceable, The following is 
one of the modes and the readiest one, 
though not the most permanent: Take 
the common spike, which is 4 inches 
long, ‘27 in diameter at the head, 
and about ‘1 at the point, drive it 
as far as it will go into the vent, 
and afterwards break it off close to 
the gun. The next is the spring or 
temporary spike, which is -17 in dia- 
meter, and has a flat head, to prevent 
its falling through the vent into the 
bore, and also a spring about two 
inches in length, which: extends from 
the point towards the head. "In pass- 
ing through the vent, the spring is 
compressed, but as soon as it is clear 
of the metal it expands, and cannot be 
wipe, unless it is again com- 
pressed. sufficiently to allow it to bs 
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drawn again into the veut. This 
may be doge by pressing the rammer 
bead sgainat it, provided the spring 
be towards the muzzle, which is 
known by a small notch cut in the 
head of the spike, to point out its 
direction. The point of. a bayonet, or 
of @ ramrod, or a common nail, will 
make a very good spike, if no spike is 
athand, Further, to render a gun un- 
serviceable, the cap-squares, elevating 
_ Screw, and any small supports the gun 
is dependent on, should be taken away; 
or wrap a shot in a piece of cloth—a 
neckcloth or stocking will answer— 
and jam it hard home with a rammer. 
Spindle—In moulding, this term 
is applied to the rod upon which the 
core for shells is formed, Also the 
wooden spindle upon which a gun 
mould is made. In mechanics it de- 
notes the axis of a wheel or roller. 
Spirals—As described in Cape’s 
Mathematics, are transcendental curves, 
which derive their name from making 
several fevolations round a fixed point, 
and receding at the same time continu- 
ally from this point. There are vari- 
ous kinds of spirals named according 
to their properties or their discoverers, 
and known as the spiral of Archi- 
medes, Hyperbolic spiral, Logarith- 
mic spiral, Parabolic spiral, &c. 
Spirit-Level — An instrument 
for adjusting, in truly horizontal posi- 
tions, instruments which are used in 
surveying and in astronomical observ- 
ations, and which is attached to such 
principal instruments, It consists of 
a glass tube, differing from the cylin- 
drical form by having its diameter 
largest in the midge, and decreasing 
slightly ‘and with great regularity from 
the middle ta the ends. The tube is 
nearly, but not quite, filled with spirits 
of wine, thus leaving in it a bubble ‘of 
air, which rises to the highest part of 


the tube, so as to hele its two ends 
equi-distant from the middle, when the 
instrument is in adjustment. 

Spirits of Turpentine — Is 
obtained by distillation from certain 
conifer or fir-tribe trees. It is known” 
in commerce ag turps or terps. The 
source. of common turpentine ia the 
pinus sylvestris, and its collection is an 
important branch of business in 
America. It is used in the Ordnance 
Department for mixing with paints. 

Spirits of Wine—~ Vide Alco- 
hol, 

Splicing—Is the joining of two 
ends of rope without a knot: the 
instrament used for the purpose is a- 
matline spike. There are two kinds 
of splice, short and long. To make a 
short splice, untwist from 4 to.8 inches 
of each of the two ends of rope,-and 
interlock the strands upto the close 
parts of the rope, those of the two 
ends alternating ; hold in the left hand 
one end of the rope with the loose 
strands in front, and cross each strand. - 
of that end over the strand of the 
other end which is to the left hand of 
it, then by means of the marline spike 
pass if under the same strand of the | 
second end, and draw firmly. on.:the 
“strand which is passed through. Pur- 
sue the same course with the strands 
of the second rope. To increase the 
strength of the splice, pass each strand 
round the one on its left a second time, 
and cut off the loose ends. The short © 
splice is used for sling$, block atraps, 
or when the rope is not intended to pass 
through blocks. To make a long splies 
-for a rope which is to pass through 
a pulley, the short splice being too 
thick, untwist abont 8 inches of the 
two ends, and interlock as before, un- 
twist a strand of one end from the 
close part of the rope and replace it by 
the strand of the other rope. which 
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“gomes to han@; cross the end of the 
. latter strand over the one which is re- 


placed, and pass it under tHe adjacent 
strands, Substitute, in this manner; 
every other strand of the other rope, 
and cut off the loose ends. The long 


- splice is used to unite two ends of a 


rope which is to pass through a hjock. 

Splint or Splent—In veteri- 
nary practice, a bony tumour on the 
inner and lower part of the knee-joint 
of a horse. The best treatment for 
this malady is conveyed in the old 
maxim “Time and patience.” Rest 
will do more than physic. To check 
the further enlargement of a splint, 


- employ the following ointment .— 


Iodide of lead 1 oz. 
Simple ointment. 8 4, 
Apply with friction, thrice a day, 

Splinter Bar—The wooden bar 
of alimber, which connects the futchels 
or framing pieces of. the carriage 
with the axle-tree bed by means of 
iron stays at the ends, The traces of 
the wheel horses are attached to the 
splinter bar. 

Splinter Proof — In fortifica- 
cation, a building strong enough to 
yesist the splinters of bursting shells. 

Splinters — Fragments of ex- 
ploded shells. 

Spoke—A portion of a wheel, the 
¢enon of which is fitted into the nave. 
In gun carriages, each wheel has twelve 
spokes, on the extremity of which the 


- felloes are fastened, and which form 


one continued’ circle, 

Spoke-shave — A small iron 
plane something like a penknife, set in 
the middle of a frame, which can be 
used with both hands. It works easily 
im the direction of the grain, and is 
taeda for shaping and smoothing small 
rounded surfaces. This instrument is 
used by the carriage-maker, cooper, 
saddier, and other artizans. 


Sponge—This beautiful and use- 
ful article comes from the shores of 
the Bahamas, from Greece, Tunis, 
arkey, and other countries. It is of 
different qualities and textnre, and is 
used with batteries in cleaning the 
harness, and for other battery purposes. 

Sponge Buckets—For siege 
and field carriages, made, of wood or 
leather. They hold water for washing 
the guns, watcring the cattle, and other 
purposes, 

Sponge Cloth—A peculiar kind 
of cloth, moist with oil; it is used 
to clean the screws of Armstrong 
guns, and is made of cloth so woven 
that no fibre comes off in use by which 
the worms of the screws could be 
clogged. 

Sponge, Gun — Consists of a 
rammer-head, staff, and sponge-head 
block. It is used for cleaning out a 
piece of ordnartce after it has been 
discharged. Sponges are of different 
dimensions and forms, according to the 
nature of ordnance they are required 
for. Sponge-heads are covered with 
wool or fleeey hosiery. 

Sponge, Washing—For clean- 
ing the bores of ordnance ; it is made 
of oakum, jute, or old rope, lashed to 
a wooden stave. 

Spontoon—A long pike or lance 
which was formerly (about a century 
ago) carried by officers in the Britigh 
army, 

Spun Yarn — Vide Rope. 

Spur Wheel—In machinery, a 
wheel which has the cogs or teeth on 
the edge or periphery, projecting radi- 
ally from the centre. 

Squad—aA division of a company 
for purposes of interior economy. 
Also any small body of soldiers told 
off for drill or any particular duty. 

Squadron — One of the main 
divisions of a cavalry regiment con- 
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sisting of two troops. It is the unit 
of cavalry tactics. . 

-. Square—A military formation of 
troops, of which there are two kinds, 
the solid square, which faces outwards, 
having for its object to resist cavalry ; 
and the hollow square, in which the 
men face inwards, for the purpose of 
hearing orders, &c., tead, this being the 
most compact form in which all the 
men of aregiment can hear simulta- 
neously, 

The name “square” is given in car- | 
pentry to a steel blade, with the stock 
at right angles to it. This instrument 
is used by carpenters to ascertain,when 
pieces of wood have been planed, 
whether the surface and sides aro at 
right angles to each other. 

In Geometry, a square is a four-sided 
rectilineal figure, of which all the 

- angles are right angles, and all the 
sides equal. : 

Square Root—A number con- | 
sidered as the root of a second power 
or square number : or a number which 
multiplied by itself produces the given 
number. Thus 8 is the square root 
of 64; } is the square root of 3. 

Staff—Officers attached to the va- 
rious branches and departments of the 
amy, in subordination to supérior 
authority, to carry out the multifarious 
duties of the service, 
wA Chief of the Staff is appointed 
to an army in the ficld, and under his 





authority are the Adjutant-General 
and Quarter-Master-General, the heads 
of the two most important departments 
of the Army. The duties of the Chief 
of the Staff are to superintend and 
direct all the branches of the Service, 
and he is responsible for the thorough 
efficiency of the whole mechanism of 
the army. It is in contemplation, if 
not already carried ont, to ‘appoint a 
Chief of the Staff to the British army. ! 


Staff College ~< As described 
in Brande and Cox’s Dictionary, is the’ 
school of instruction in the British’ - 
service, forofficers who wish to be placed 
on the staff of the army. The follow- ~ 
ing are the qualifications for admis- 
sion: A previous service of not less 
than jhree years; a certificate as to 
character and efficiency from the cont= 
manding officer ; a certificate of good 
health and fitness for active duties 
from a military surgeon; a certificate 
of having passed the examination for 
the rank of a captain. The candidates 
undergo 8 competitive examination in’ 
mathematics, modern languages, sur- , 
veying, and military history, and the 

Successful ones undergo a coursé of 
two years’ study in the same, and other 
subjects, at the Staff College. There 
is then a final examination, after which 
each officer is attached for .a short” 


| time to each of thoso branches to whiel 


he does not belong. He is then quali- 
fied to hold a staff appointment, Only 
alimited number of officers can study. 
at one time at the Staff College—about 
thirty, 
Staff Corps—A regiment raised © 

in India after the mutiny of 1857-58. 
All officers of the cavalry and infantry 


| were invited to join it, and special 


advantages were held out to attract.’ 
them to it, such as promotion by length’ ~ 
of service, and certainty of receiving 
the Colonel’s allowance after 38 years’ 
service. With few exceptions, most of 
the officers of the services above men- 
tioned joined this Corps, as well as 
a few artillery officers who were-per- 
mitted also to be transferred to it; 
but under very special circumstances, 
amounting to almost total exclusion. , 

From this Corps officers are drafted . 
to regiments and appointed to staff 
situations. 

Amongst other advantdges offered 
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y the constitution of this Corps, is 
that of the transference of young offi- 
cérs of Her Majesty’s British Army to 
it, if they have not exceeded 7 years” 
Service. 

Staggers -- A complaint with 
which horses are sometimes afflicted; 
termed also vertigo, a kind of giddiness. 

Stampede—Terrorand confusion 
among flying troops. 

Standard — A fiag, or banner. 
Standards are carried by heavy cavalry 
regiments only. ‘The Royal Standard, 
or colour, in the Guards, is never to be 
carried by any guard except that which 
mounts on the person of the Sovereign. 
Ia all large forts or garrisons, the Kioyal 
Standard is hoisted on the Sovereign’s 
birth-day. 

Staple — A loop of iron which 
passes through the opening in the hasp, 
aud to which the padlock is attached. 
Vide Hasp. 

Star—In military life, a star is an 
order, or decoration, also a mark of 
rank, worn by officers on the collar of 
the regimental coat, sometimes alone, 
and sometimes in conjunction with the 
badge of the crown, according to the 
rank of the officer. 

In astronomy, the general name for 
all the heavenly bodies. They are dis- 
tinguished as fired aud wandering stars ; 
the former are those which have usually 
been observed to keep the same distance 

- with regard to each other, the latter 
to change their places and distances, 
and are distinguished by their particular 
names of plunets, comets, satelites, &e. 

Star Forts—Field works, pro- 
posed to remedy the defects of redoubts 
which have the ground before their an- 

“gles. undefended by a flanking fire. By 
this tracing a cross fire is brought upon 
the ground before the angles, but, in 
consequence of the great exterior slopes 
necessarily given to field profiles, the 


lengths of these faces are greatly 
diminished, affording but a feeble 
_quantity of fire from cach ; and for the 
ditches, the flanking defence amounts 
to nothing. Baron Jomini says that 
“star forts are the very worst descrip- 
tion of fortification, “They cannot 
have flanks, and the re-entering angles 
take so much room from the interior 
space, that there is no room for troops 
or artillery.” 

Star-Gauge—As described by 
Lieut. Simpson of the U. 8. Navy in his 
Naval Gunnery, “is an instrument used 
to ascortain whether the bore of the 
gun throughout its length is of the 
proper dimensions. It is called the 
*star-gauge’ from the shape of its 
head, which is of brass, with four stéel 
sockets—two movable, two stationary— 
for the measuring points. There are 
four measuring points fer cach calibre, 
and when two of these are screwed into 
the fixed sockets, the distance between 
their points is equal to the true diame- 
ter of the bore. The movable sockets 
Test against the inclined sides of a 
sfide or wedge, whose sides incline -35 
inch in a length of 2°2 inches, so that 
by pusking the slider the 35th part 
of this distance (about -06 inch), the 
distance between the two Sogkets or the 
measuring points, if screwed into their 
places, is increased ‘01 inch. -The slider 
is fastened to a square steel rod consist- 
ing of three parts, which are screwed. 
together according to the length of the 
bore to be measured. This rod passes 
through a brass tube which is also 
made in three parts, and to screw 
together. This tube is graduated into 
inches and quarter inches, commencing 
at the plane of the measuring points, 
so as to indicate the distance of these 
from the muzzle of the gun, The 
handle is of wood attached to a brass 
cylinder or socket, through which the 
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rod passes into the handle. ‘The socket 

-of the handte.slips over the end of the 
brass tube made smaller for the pur- 
pose, and has a slit in it allowing the 
brass tube to be seen through. On the 
side of this slit a scale is constructed, 
to indicate the movement of the mea- 
suring points. Each joint of the long 
tube has amark on it, toshow the posi- 
tion for the zero of the scale when the 
instrument is properly adjusted for any 
particular calibre. In this position the 
handle is fixed to the sliding rod by 
means of a screw clamp. 

“To adjust the instrument, a ring- 
gauge, or ring of metal for each calibre, 
is used. The handle is loosened, the 
proper measuring points are screwed 
in} the ring-gauge placed on them, 
and the slider pushed out until all the 
points touch the inner circumference. 
The zero of tae scale is then made to 


coincide with the mark on the tube, | 


and the handle clamped, when the in- 
atrament is ready for use. A rest in the 
form of a T is placed in the mouth of 
the gun to keep the instrument in the 
axis of the piece. Commencing at the 
muzzle, the diameter of the bore is 
measured at intervals of a calibre, as 
far as the trannions. From that point 
to the seay of the shot, a diameter is 
measured at every inch and for every 
quarter of san inch, for the rest of the 
bore. No variations over 03 of an 
inch are allowed, and that must be in 
excess.” 

Staring-coat— Applied to the 
skin or coat of a horse, the hairs of 
which stand erect, This appearance is 
either from bad care of the animal, or 
happens at the change of the season 
when winter seta in. 

+ Stars—The beautiful decorations 
of rockets, observed when the head of 
the rocket, explodes, 








siders the weight of bodies, or the mo- 
tion of bodies arising from gravity, 

Staves — Long narrow pieces of” 
wood which, when braced together, 
form the sides of casks or powder? - 
barrels. In India, powder-barrels are 
made of teak ; in England, usually of 
American oak. x 

Stay-irons—Theiron rods which 
connect the ends of the axle-bed to the 
splinter bar, 

Steam —Waiter expanded into an 
aériform state by the addition of heat. 
Water boils at 212°, and at that point 
gives off vapour. y 

Steam-Engine-—The following 
description is taken from Weale’s 
Series :— 

“ Steam Engine, % machine for deriy- 
ing power from the expansion which 
results from the conversion of water 
into vapour or stcam by the application 
of heat. This expausion is so great that - 
a given quantity of water becomes, 
when changed into the form of steam, 
enlarged to abont 1,728 times its origi- 
nal bulk; and this expansion takes place 
with a force that may be termed irresist- 
ible. Thus if water be enclosed in 
a_yessel, say of iron or any other strong 
material, and the water be expanded 
into steam, and insufficient space left 
for the expansion, the vessel will be 
burst by the force of the steam within. 
A steam engine consists essentially of 
a vessel into which the steam is admit- 
ted, and which is provided with a move- 
able disc, closely fitting the interior and 
capable of sliding within the vessel. 
This vessel is made cylindrical, because 
this form gives the greatest strength, 
and is the most readily fitted with 
the movable disc. The vessel is termed 
the cylinder, and the disc the piston. 
Supposing the cylinder to be placed 


Statios—The science which con- | upright and fitted with a close cover, 
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and that while the piston is near the 
bottom of it steam is admitted to rush 
in through a pipe below the piston, 
the piston will be driven up by the 
steam, and if, when it reaches the 
upper part of the cylinder, the steam 
from below is shut off, and admitted 
through an upper pipe to press up- 
on the top surface of the piston, it 
will be forced down again. Thus 
arectilinear motion up and down is 
produced, and this constitutes what is 
called the prinviple of the steam engine. 
All its other parts are for the purpose 
of regulating the admission of the 
steam, and converting the rectilinear 
motion produced by the cylinder into 
a rotary motion at the point where the 
power is required to be applied for 
working machinery, The steam, when 
no longer required for that purpose, is 
allowed to escape into the open atmo- 
sphere, or conducted in a pipe to an- 
other vessel, which, being cooled by 
the application of cold water, rapidly 
condenses the steam,—that is, re-con- 
verts it into water. If permitted to es- 
cape into the air, the steam has to force 
itself against the pressure of the at- 
mosphere, whereas if conducted into a 
condenser, this force is not required. 
Hence steam of less pressure will work 
what is termed a low-pressure or con- 
densing engine, while that already de- 
sscribed is for distinction called a high- 
pressure engine. A third variety of 
steam engine is worked by shutting off 
the steam before it has driven the pis- 
ton the whole length of the cylinder, 
or completed the stroke, as it is termed, 
and the subsequent expansion of the 
steam completes the impulse upon 
the piston. Engines thus worked 
are distinguished as expansive engines. 
The principal difference in the mecha- 
nism of condensing and expansive 
steam engines is in the movement of | 





the apparatus which admits and shuts 
off the steam, or the valves, which 
act as doors within the pipes. The 
several parts of a condensing engine and 
its appliances are as follow: 1stly, the 
boiler, in which the steam is produced 
from water by the action of fire in the 
furnace bencath; 2ndly, the steam- 
pipe in which the steam is conveyed 


_ to the engine ; Srdly, the steam-chest 


in which the steam is received, and 
which communicates with the two in- 
duction-pipes that lead into the upper 
and lower part of the cylinder ; 4thly, 
the cylinder fitted with the piston, and 
having pipes called the eduction- 
Pipes, through *hich the steam passes 
away, when its work in the cylinder is 
completed, into the condenser ; 5thly, 
the air-pump, which abstracts the water 
formed by the condensed steam, send- 
ing it into the boiler, producing a par- 
tial vacuum within the condenser, and 
thus assisting the escape of the steam 
from the cylinder; 6thly, the condenser 
itself, which is kept cool with water 
pumped up by the cold-water pump. 
The piston has a rod fixed to it, which 
works through a steam-tight opening 
or stuffing-bor in the lid of the cylin- 
der, and this piston-red is attached to 
one end of a beam, which turns upon 
acentre, and the other end’ of which 


; works a connecting-rod attached to a 


crank, to the side of which a rotary 
motion is thus imparted. In some en- 
gines the piston-rod is connected by 
links directly with the crank, and these 
are hence termed direct-action steam 
engines, while the former are dis- 
tinguished as beam-engines, In others, 
again, the piston-rod is attached 
to the crank without links, and the 
eylinder, instead of being fixed, is 
made to vibrate or oscillate : these are 
therefore termed vibrating or oscillating 
engines. Marine engines for propelling 
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vessels on the water, and locometive 
engines for propelling trains of car- 
riages upon railways, are each distin- 
guished by peculiarities of construc- 
tion and arrangements fitting them for 
their especial duties.”’ 

Steam Gauge—A contrivance 
attached to steam engines which in- 
dicates the pressure of steam on the 
boiler. 


Steel Guns — In the British” 


Astillery, steel guns have not been 
introduced, except a few mountain 
batteries. Steel is an expensive metal, 


and doubts have been entertained as ; 


to its durability for guns, In the 
manutacture of our®heavy guns, a 
steel lining only is used, which is 
surrounded with coils of wrought-iron, 
shrunk on. In many of the conti- 
nental conutries, steel guns have been 
preferred to any others, especially’ in 
Prussia, which possesses a foundry ear- 
ried on by Mr. Krapp, whose steel guns 
have received a wide-world fame, and 
have been adopted by Russia, Austria, 
Belyium, and many of the minor 
German States. The guns are all 
breech-loaders, a system discarded to a 
great extent in the British Artillery. 

Notwithstanding the fame of these 
guus, some of the trials, especially 
in Russia, have been anything but 
satisfactory ; and it is stated that, in 
the late Fruuco-Pragsian war, no less 
than twenty-five guns burst in one of 
the corps-d’armée attached to the 
Prussian army. 

Steel Yard—A balance by meaus 
of which the weights of bodies are 
ascertained by asingle standard weight. 
The steel yard is alever having un- 
equal arms; on the shorter arm the 
body to be weighed is placed, and on 
the longer the standard weight is placed, 
which moves backwards and forwards on 
the arm until it touches a point which 
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counterpoises the body being weighed. 
Divisions are graduated on the longer 
arm, which indicate the weight of the 
body weighed. 

Stencilling—A method of pro- 
ducing the picture of an object without 
drawing it. It consists in simply tracing 
out on paper the objects which it is de- 
Sirous to delineate on gome smooth sur- 
face. The object having been traced, 
the parts to be delineated are cut out, 
and the vacant spaces rubbed over with 
colour on the wall or surface to be 
painted ; on raising the paper, the pic- 
ture will be observed below. Stencil- 
ling is greatly resorted to in decorating 
the walls of rooms. It is used also 
largely in factories, where there is 
much marking, the address being cut 
out on thin metal, and then rubbed 
over with paint. Itsaves much labour 
and expense. Powder and other bar- 
rels are so marked, 

Steps—In the artillery service, the 
brackets of nayal and garrison carriages 
have steps made on them, which provide 
a fulcrum for the hand-spikes in clevat- 
ing or depressing the gun, 

Sterro-metal — An alloy come 
posed, as prepared at the Royal Gun 
Factory, Woolwich, of copper 60, zine 
44, iron 4, tin 2. It is said to be the 
invention of Baron de Rosthorn of 
Vienna. It derives its name from a 
Greek word signifying “firm.” It has 
a brass yellow colour, is close in grain, 
is free ffom porosity, and las cousider- 
able hardness, whereby it is well adapt- 
ed for bearing metal, or other purposes 
where resistance to friction is needed. 

Sterro-inctal possesses another quality 
which, in reference to its application 
to guns, is regarded as more important 
than its tenacity,—namely, its greater 
elasticity ; but it has never been used 
for guns. 

Stirrups—A kind of rest for a 
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horseman’s feet ; they are attached to 
the saddle by means of leather straps, 
3 feet long, and 14 inches wide. The 
present pattern-stirrups are similar to 
those of a hunting-saddle. The stirrup 
irons are of shear stecl. The lance 
stirrup has a leather bucket attached 
to it, for the brtt of the lance. 

Stock—The nave of a wheel ; the 
handle of a tool. 

Stock with Taps and Dies 
—Are of three sizes ; large, mediam, 
and small, A sct of either size. com- 
prises a stock, 3 dies of sizcs, 9 taps, 
or three to each die ; named enter- 
ing, second, and full tap, and a 
wrench. The dies and taps are made 
of cast stecl ; the former for cutting 
screws on bolts, the latter for internal 
screws, as in nuts. 

Stockade—May be termed a solid 
barricade of timber, for intrenechments 
or redoubts, The Burmese resort very 
much to this mode of defence, also the 
New Zealanders. The best way to 
attack a stockade is to either blow it up 
with powder-bags or with gun-cotton. 
Shot or shell of the largest nature make 
very little impression on it, Vide Bags, 

Stoking—The gperation of feed- 
ing a furnace with coal. It requires 
much attention, skill, and experience. 
It may often happen that two stokers 
do not stoke alike, the bad stoker 
burning more coal, at the same time 
keeping up less steam. The secret in 
stoking is this,—that the coal should be 
broken up into small pieces, and, when 
thrown on the furnace, should be so 
placed as to cover the whole sur- 
face of the grate, and prevent cold 
air from coming up between the bars 
into the furnace, which would reduce 
the temperature, and consequently the 
amount of steam. 

Stone—A weight of 14 lbs. A 
mounted non-commissioned officer of 





artillery with his appointments weighs 
18 stone, 13 lbs, 

Stone Goal—Another name for 
anthracite. South Wales abounds in 
this nature of coal. 

Stone, Oil or Turkey — For 
sharpening tools, such as chisels, planes, 
&e. 

Stone Shot—Used for ordnance 
up tothe 16th century, The class of ord- 
nance with which they were used were 
not made strong enough for heavier 
projectiles, Stone shot were also dis- 
charged from mortars. Vide Pierricr. 

Stool Bed—In ship or garrison 
carriages, the stationary bed on which 
the breech of the gun rests. On this 
bed a quoin is placed. for elevating the 
gun. 

Stopper—A plug placed in the 
muzzles of snuall-arms to keep the bore 
free from rust, and to prevent dirt from 
entering into the barrel. It is made of 
cork or India-rubber, having a brass 
top. To make it thoroughly service- 
able, the cork or India-rubber should 
be covered with serge or flaunel. 

Stopper-hitch — A knot for 
Stoppering the fall of a tackle, &. 

Stoppering a Fall—Making 
fast the fall of a tackle to some fixed 
object, at a point intermediate between 
the moving and standing ends. 

Storm — To make a vigorous 
assault on any position oceupied by an 
enemy. 

Stratagem—aArtifice in war. It 
is thus mentioned by Col. Macdougall 
in his Fheory of War: “The success 
of a stratagem depends mainly on the 
commander's knowledge of human 
nature in general, and of his opponent’s, 
character in particular. Its object is 
to deceive your enemy as to your 
designs. If you desire a general action, 
spread reports of the weakness of your 
army and appear fo avoid one. IE the 


STR 


316 


8TU 





contrary, put on a bold face, and appear 
desirous to engage. The employment 
of stratagem is particularly applicable 
to operations having for their object 
the forcing of any long line which it 
is impossible for an cnemy to guard at 
all points, such as mountain rauges, 
rivers, entrenched lines, &c.” 
Strategical Point — Colonel 
Macdougall, in his Theory of War, 
states as follows: “Every point on 
the theatre of war, whatever be its 


nature, which conduces in any manner ; 





to strengthen your line of operation 
pr of communication, is a strategical 
point, 

“ Decisive strategical points ave those 
only which are decisive in insuring 
the success of any operations of strategy 
either for offence or defence.” Thus, 
any point, as is shown elsewhere, 
may, by the relative situations of 
the hostile armies, become a decisive 
strategical point; but the points most 
likely to do so are strong positions 
commanding the principal great roads, 
or a permanent bridge over a -great 
river, or blocking up the approach to 
passes over a range of mountains. 

Strategy — Is the science by 
which a general is enabled to trace the 
plan of a campaign, determining the 
positions of which it is necessary to 
be master, and fixing the direction in 
which the communications should be 
established. Strategy has also been 
defined as the art of placing in a cer- 
tain position, at a ccrtain time, a body 
of troops in fighting order superior to 
that body which your euemy can then 
oppose to you. Strategy relates to the 
movements of an army on the theatre 
of war, when not in actual contact 
with an enemy, and merges into 
tactics on the ficld of battle. 

Streak or Strake—Iron plate 
fastened iu pieces to form the tire 





round the circumference of gun-car- 
riage wheels. This method is still pur- 
sued in the Home Service in tiring 
large wheels. The artillery wheels of 
both light and heavy carriages in 
India have one band of iron for the tire. 

Strike — An expression made use 
of in dismounting or taking down a 
gyn, also in taking down the tents of 
acamp:; thus, to “ strike a tent” is the 
usual expression, 

Studs — Are projections on the 
surface of projectiles used with rifled 
guns, for the purpose of making the 
shot take the grooving of the gun, of 
steadying the shot or shell in its passage 
out of the piece, and of preventing the 
body of the projectile resting on the 
bore. 

The form of studs on the upper sur- 
face of the 9, 8, and 7-inch muzzle-load- 
ing rifled guns, is made to coincide 
with the grooves in the gun, instead of 
being concentric with the projectile. 

‘The studs of all heavy projectiles, 
except the 7-inch, are made of an alloy 
of 7 copper and 1 tin; those of the 
7-inch projectiles are 10 copper and 
1 tin; and, again, those of the 9-Pr. 
and 7-Pr. M. L. R. guns are made of 
zinc, and fastened on in the same way 
as those of the projectiles for the 
pieces rifled on the Woolwich system, 
viz., by being pressed into under-cut 
holes in the projectiles. 

Stuffing Box — Is thus de- 
scribed in Bourne’s Catechism on the 
Steam Engine: “The hole on the 
eylinder lid, through which the piston 
rod passes, is furnished with a recess 
called a ‘stuffing box,’ into which a 
stuffing or packing of plaited hemp 
is forced, which, pressing on the one 
side against the interior of the stuffing 
box, and on the other side agaiust the 
piston rod, which is smooth and po- 
lished, prevents any leakage in this 
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situation. The packing of this stuf- 
fing box is forced down by a ring of 
metal tightened by screws. This 
ring, which accurately fits the piston 
rod, has a projecting flange, through 
which bolts pass for tightening the 
ring down upon the packing; anda 
similar expedient is employed in near- 
ly every caso in which packing is 
employed.” 

Subahdar—A native officer of 
the Indian army whose position cor- 
responds with that of a captain in a 
Enropean company of infantry. 

Subaltern—Literally means be- 
low another. The term is applied to 
the junior commissioned officers in the 
army under the rank of captain. 

Sub-division — fn artillery, a 
gun with its wagon, 

Sualphur—aA yellow brittle miner- 
al found in different parts of the 
world. England receives its supply 
from Italy aud Sicily. In India it is 
obtained from the Persian Gulph, 
Sinde, Sumatra, and Burmah ;—most 
volcanic regions yicld it. Before it 
can be used for gunpowder purposes, 
it has to be distilled to free it from 
all impurities, and especially from all 
acids. The following is the process 
pursued, at Waltham Abbey, in refining 
sulphur, taken from the late Major Bud- 
deley’s pamphlet : “ This combustible 
elementary body is formed generally 
in great quantities in the neighbour- 
hood of volcanoes ; it is also obtainable 
from metallic ores, and readily fuses. 
At 170 deg. of Fahrenheit, it begins to 
evaporate ; at 185 to 190 deg. it melts; 
at 220 deg. it is perfectly fluid ; and 
at 600 deg. it sublimes. Sulphur is 
purified simply by melting ; that which 
is supplied to this estublishment has 
been once refined, and the following is 
a description of the appuratus and 
method for purifying and rendering 





it fit as an ingredient in ganpowder : 
A large iron pot is set about 3 feet off 
the ground, or about the height that 
an ordinary boiling copper is placed, 
having a furnace underneath, This 
pot has a movable lid, which is fixed 
into the top of the pot with clay, and 
in which lid is an iron conical plug 
that can be removed at pleasure ; from 
the pot lead two pipes, one to a large 
circular dome, and another to an iron 
Yetort rather below its level ; the last- 
mentioned pipe has a casing or jacket 
round it, which can be filled with cold 
water; the communication of these 
pipes with the melting-pot can be shut 
off or opened, as occasion requires, by a 
mechanical arrangement. About 5} 
to 6 ewt. of the once-refined sulphur 
is broken up into small pieces, placed 
in the iron melting-pot, and subjected 
to the action of the furnace ; the plug 
in the lid and the pipe leading to 
the dome are now left open, but the 
pipe to the retort closed. After about 
from two to three hours, a pale yellow 
vapour rises, when the plug is put in 
and the vapour conducted into the 
dome, where it condenses in the form 
of an impalpable powder, commonly 
called Flowers of Sulphur ; 2 small- 
pipe leads from the bottom of the dome 
on the opposite side into the water to 
allow the escape of the air, dnd sul- 
phuric acid is taken up by this water. 
In about 14 to 2 hours after, the 
vapour becomes a deep iodine colour, 
when the communication with the 
dome is shut and the one to the retort 
opened ; at the same time, cold water 
from a tank above is allowed to pass 
into the jacket we have before men- 
tioned surrounding this pipe; tbe 
vapour then distills over, is condensed 
in the pipe, and rans into the retort 
below in the form of a thick, yellow 
fluid, When nearly ail has distilled, 
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which can be known by the jacket 
getting cold, the communication is 
again closed with the retort, and the 
fluid sulphur left an hour to get suffi- 
ciently coo! to ladle out into moulds ; 
the furnace door and the communica- 
tion with the dome at the same time 
are again thrown open, that the rest 
of the vapour may pass into the latter ; 
the Flowers of Sulphur thus obtained 
are used for laboratory purposes, being 
unfit for the manufacture of gunpowder 
from the acid they contain; and the 
erystaline sulphur, after being allowed 
to cool in the moulds, #6 barrelled up, 
and used as the third ingredient in 
gunpowder. To ascertain the purity 
of sulphur, ifa small portion is burned, 
on a picee of porcelain, no residue 
should be left; also, if it is treated 
with distilled water, litmus paper should 
not be discolored.” 

A complete description of the pro- 
cess of refining sulphur, with plans of 
the refining apparatus, is given in the 
Hand-Book of the Manufacture and 
Proof of Gunpowder, lately published 
hy Capt. F. M. Smith, x. a., Assistant 
Superintendent of Gunpowder at the 


Royal Gunpowder Factory, Waltham - 


Abbey. 

Sumpter Mules — The bag- 
gage males of early English armies 
were called sumpter mules. The term 
is obsolete now in the British, but is 
still retained in the American, army. 


Superficial Measure—The 
measure of surfaces or area; also 
called square measure. 

Super-heated Steam — 
Steam heated above the temperature 
due to its pressure. It is used as a 
means of economizing fuel. 

Superior Slope — In fortifi- 
cation, the slope of the parapet towards 
the country. 








Sureharged Mine — Vide 
Compression, Globe of, 

Surcingle — A girth made of 
strap leather, and attached to the 
saddle.* It consists of a long body 
and short strap, and is buckled with 
exactly the-same degree of tightness 
as the girth, the buckle being placed 
so as just to touch the lower edge of 
the near flap of the saddle. 

Surgeon—A medical officer, who 
is attached to, and in medical charge of, 
a regiment or brigade of artillery. He 
is assisted by one or more medical offi- 
cers subordinate to himself. As senior 
medical officer, he remains always with 
the head-quarters of the regiment, when 
any portion of it is detached. There 
are also Staff Surgeons attached to the 
army, who are usually employed in 
General and Garrison Hospitals. Vide 
Medical Department for the relative 
rank of medical officers in the army, 

Swage Tools — Are rounding 
tools for the heads of screws, collars, 
flanges, &e, 

Sweep Bar-—Is the rear bar of a 
siege howitzer limber, which connects 
the futchels, 

Swingle-tree—Is for draught 
Purposes, and is fastened to the splinter 
bar on the near side of the shaft, 

Switches — As described in 
Brande and Cox’s Dictionary, are 
movable rails, which are used to 
deflect a train from one line of 
rails on to another. They are fixed 
at one end to a centre, while the 





| other end, which ig tapered to a point, 


is moved against the side of tho rail 
by a horizontal rod and handle, to 
which a heavy weight is attachcd to 
bring back the switch to its normal 
position as soon as the handle is re- 
leased. Switches are either single or 
double, the first being made with one 


: movable rail, and the second with two, 
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Swivel-Gun — In artillery, a 
gun fixed on a swivel either on the 
back of an animal, such as a camel, or 
ona wall, or any commanding position. 

Sword—An offensive weapon con- 
sisting of a steel blade, long and point- 
ed, flat or triangular, and slightly 
curved, encased in a sheath of steel, 
brass, or leather. The handle has a 
guard and pommel, in which the tongue 
of the sword is rivetted. It is a weapon 
in general use throughout the world, 
and is the arm of the British cavalry. 
The mounted artilleryman’s sword is 
a cavalry sword; the dismounted, a 
bayonet sword. 

Tv. 

Fable, Round—The Knightly 
brotherhood of the Round Table was 
instituted as a distinction for military 
merit, by King Arthur, son of Uther 
Pendragon, called by James in his 
Dictionary third son of Constantine. 
It consisted of twenty-four Kuights, of 
whom the King himself was chief, 
who came from all parts to the court 
at Camelot, to give proof of their 
prowess in arms. To avoid jealousics 
and questions of precedence, King 
Arthur caused a round table to be 
made for these festive gatherings, 
whence the Knights were called Knights 
of the Round Table. At Whitsuantide 
in each year, they used to meet in full 
conclave at Winchester, where may 
now be seen, what tradition asserts to 
be the famous Round Table itself ; 
though the learned in such subjects say 
that its date is not of greater antiquity 
than the reign of Henry VIIL 

Tabling—The process of letting 
one piece of timber into another so as 
to form one solid picce. This method 
is very often resorted to when wood 
of sufficient scantling is not to be 
obtained for any particular work, such 
as the beam of a gun-carriage, 


‘fall; the other, the running end. 








Tackle —Is thus described :—“ A 
simple tackle consists of one or more 
pulleys rove with a single rope. The 
vope is termed a fall, and the pulleys 
are called blocks. ‘When a tackle is in 
use, one end of the fall is made fast, 
the other is hauled upon. Tho fixed 
end is called the standing end of the 
Each 
separate part of the fall contained be~ 
tween two blocks, or between either 
extremity and a block, is called a return 
of the fail. 

“To overhaul a tackle is to separate 
the blocks. 

“To fleet blocks is to bring them as 
close together as possible by hauling 
on the fall. Wooden blocks are gener- 
ally bound on the outside in the direc- 
tion of their length, with a grammet, 
which is called the strap of the block, 

“Tf the strap be continued, so as to 
form a fail, at the end of the block 
which has no hook, the block is called 
a tail, or jigger block, and if a tackle 
has its movable block so furnished, 
it is called a jigger tackle. A single 
movable block is called a whip ; another 
single block applied to the fall converts 
it into a whip upon whip. Two single 
btocks, one fixed and the other movable, 
make a gun tackle. A single and a 
double block, the former fixed and the 
latter movable, make a luff tackle, 

“A treble and a double block, the 
former fixed, the latter movable, are 
called a gyn tackle. 

“A runner tackle is merely a tuff 
tackle applied to the end of a large 
rope rove through a single block.” 

Tactical Points — Are thus 
defined by Colonel Macdongall: ‘All 
points on a ficld of battle, which may 
impede the advance of an enemy to 
attack your position, or which may 
facilitate the advance of your army to 


TAC 


320 


TAN 





attack the enemy’s position, are tactical 
points, and should be occupied.” 

“ Tactical decisive points,” he further 
explains, “are points ona field of battle 
which, when occupied by your army, 
will enable it to make an attack on the 
enemy whose success would be decisive 
on the issuc of the engagement ; and 
all points on a field of battle in posses- 
sion of the enemy, which will enable 
him to frustrate your attack on any 
other part of his position, or which 
will enable him to impede or intercept 
your line of retreat, if repulsed, are 
tactical decisive points for offence. Re- 
verse the conditions, and you will obtain 
the tactical decisive points for defence. 

“The flanks and most advanced 
salientsof the position are, in general, 
the most decisive points.” 

Tactics—By the word “tactics ” 
igs understood the art of moving troops 
and ranging them for battle. Colonel 
Burne, in his Military Dictionary, 
defines tactics thus : * Science of mili- 
tary movements made in presence of 
an enemy and within reach of his 
artillery, The tactics of a soldier are 
the correct performance of military 
movements, those of an officer to know 
how to direct their execution, and 
those of a general to combine them in 
such a manner as to ensure success.” 

Under the head of Tactics is also 

* included the different orders of battle, 
positions, attack, pursuit, and retreat,— 
all which points are treated of in the 
Aide Memoire to the Military Sciences; 
and the reader, if interested in the 
subject, will do well to read Colonel 
Macdougall’s Theory of War, in which 
he will find some excellent maxims 
illustrating the subject of tactics. 

Tactics, Artillery—Teach the 
employment or practical use of artil- 
tery in the field, its organization for 
service, and its relation to other arms. 
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Tail-board—The hind board of 
a store cart. 

Tambour — Is a small stockade, 
made in the shape of aredan or lunette, 
and placed in front of @ long loop-holed 
wall, by which means a flanking defence 
is given to the wall. An opening is 
made through the centre of the wall to 
give admittance into the tambour, to the 
entrance of which a stout door or bar- 
rier should be provided, and loop-holed 
to fire through, if forced. 

Tamping of Mines—As de- 
scribed in the Instruction in Military 
Engineering, 1870, “consists of filling 
up the gallery with solid material, for 
a certain distance from the chamber, 
with the view of preventing the force of 
the explosion expending itself in the 
gallery, rather than in the direction in 
which the mine is required to act. 
The tamping should extend from the 
charge for a distance equal to at least 
one-and-a-half times the line of least 
resistance (or twice for a three-lined 
crater) ; and if the material used for- 
forming the tamping be not heavy, or 
but loosely packed, this distance should 
be twice that line.” 

Tampion or Tompion—A 
wooden. plug of the diameter of the 
bore of the ordnance it is intended to 
fit. Tampions are placed in the muz- 
zles of ordnance to exclude dirt and 
wet from the bore, but they are no 
preventive against moisture, unless 
they are covered with serge. It is much 
better, therefore, if the precaution of 
binding them with serge is not taken, 
to leave the bores exposed to the cireu- 
lation of the atmosphere. The cylin- 
drical portion of the tampions for 
rifled guns is covered with woollen 
serge, and strips of leather are pro- 
vided to fill the grooves in the gun. 

Tangent—tin geometry, a straight 
line is said to be a tangent to a circle 
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when it meets the circumference in 
one point only. 

Tangent Block — In artillery, 
the block of metal in rear of the base 
ring of a gun, containing the tangent 
scale, 

Tangent Scale — Vide Scale, 
Tangent. 

Tap—A hardened stccl screw with 
a square head, which can be turned by 
awrench. It is grooved from end to 
end, andis slightly tapered. It is used 
for cutting an internal screw, as that 
of a nut, &c, 

Tappet Ring—Is the ring which 
is fitted on the octagonal part of the 
breech screw of an Armstrong gun, 
and is what the lever acts upon for 
working the breech screw. Should it 
be removed for any purpose, care 
must be taken that it is returned to 
its seat in the same position it occupied 
at first, for if fixed in any other way 
the lever will not act on it in a proper 
manner, A separate ring called the 
indicator, is placed in front of the 
teppet ring in the N. P. 40-Pr. guns, 
and las an arrow cut upon it, which 
taust correspond with a similar arrow 
eut on the gun to show that the vent 
piece is “ home.” 

Taptoo or Tattoo—In mili- 
tary parlance, is the hour at which the 
day closes in, when all day duties cease, 
and night dutics commence ;—this is 8 
o’clock in the: winter, and 9 in the 
summer. : 

‘Tar—lIs chiefly extracted from: the 
roots of the fir, by a kind of distilla- 
tion, a slow combnastion of the tree 
taking place by certain means, as in 
making charcoal. 

Tare—In commerce, the weight 
or allowance made to the purchaser 
for the weight of the case, cask, or 





package containing the goods or arti- | 
i 


eles purchased. 


Target—A mark to be fired at. 
For gun practice, targets are made 
either of wood or canvas, if the 
practice is carried on landwards; if 
seawards, a floating target is provided. 
The target for rifle practice is made of 
wrought-iron, 

Tarpaulin—Canvas covered with 
tar for the protection of stores against 
wet and dump. Not generally used on 
the Bengal side of India, waxed pau- 
lins having been substituted for them, 

Teak (Tectona Grandis)—This is 
the staple timber of India and Barmah, 
and the most useful and durable tim- 
ber known, soon seasoning and easily 
worked. The Malabar Teak is supe- 
rior to that of Burmah in strength and 
durability. Good teak is of a yellow-~ 
ish white colour, with reddish brown 
streaks, having close and straight 
grains. A cubit foot of unseasoned 
wood weighs 55 to 60lbs. It is exten- 
sively used in the Bombay Gun G@ar- 
riage Agency. 

Teeth—This torm is applied, in 
complex wheel work, to the tecth of 
cogs raised on the surfaces of wheels. 
Vide Cogs. 

Telegraph, Signal — A ma- 
chine by means of which intelligence” 
is rapidly conveyed by signals from 
place to place. The field telegraphs, 
though seldom used now, are composed 
of a mast and yard, from which latter, 
balls are suspended. The vocabulary 
used is that of the Navy, many sentences 
peculiar to the Land Service being 
added. These telegraphs readily com- 
municate with each other at the dis- 
tance of seven or eight miles. There is 
also what is termed an universal tele- 
graph, consisting of an upright post 


{ of moderate height, having two mov- 


able arms fixed on the same pivot near 
the top of it, with a mark called the 
This tele- 


iudicator on one side of it. 
ri 
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graph is adapted to work night and 
day. These telegraphs, thongh still 
used under certain circumstances, have 
been superseded by tho Electric Tele- 
graph, which is the universal means of 
communicating intelligence all over 
the world. On field service advantage 
is taken of the electric telegraph to 
organize a system of telegraphy which 
places the general in command in mo- 
mentary communication with all the 
divisions and detachments of his army. 
Vide Military Telegraphy. 

Telemeter—An instrument for 
measuring distances. Among the most 
beautiful hitherto produced may be 
mentioned the inventions of Cavallo, 
of Roch, of Professor Piazzi Smith, 
Astronomer Royal of Edinburgh, of 
Lieut.-Colonel Clerk, R A., and of M. 
Otto Struve, Astronomer Royal at St. 
Petersburgh. None of these, however, 
have been introduccd into the ser- 
vice, 

M. OttoStruve’s instrament was some 
years ago introduced into the Russian 
service, and is now in use at Cron- 
stadt, 

. The latest and most approved tele- 
meter is that of Lieut. Nolan, R.A., 
which was successfully tried at the 


Shrapnel versus Segment shell experi- 


ments, at Dartmoor, in 1869. For a 
description of this instrument, vide 
Royal United Service Institution 
Journal, No. 57, Vol. 14, 1870, 

Telescope—An optical instrn- 
ment. By a proper arrangement of the 
lenses or glasses in a tube, objects ata 
great distance are bronght near to the 
eye. The invention of this invalu- 
able instrument is ascribed to Roger 
Bacon or Baptista Porta. 

Tempering—In metallurgy, the 
preparing of steel or iron, so as to 
render it more compact, hard, and firm, 
or the reverse, more soft and pliant. 





Templet— A gauge to indicate 
the exact measurement of work to be 
done, and for ascertaining the size of 
various articles, such as wire, &c. 
Templets are made of iron, steel, wood, 
or such material as is considered most 
suitable. 

Tenaille—In fortification, a low 
work in the main ditch before the 
curtain and between the flanks of the 
half bastions of a front of fovtifica- 
tion. It is usually 16 yards in thick- 
ness, and reyetted with masonry all 
round, 

Tenon—In carpentry, the square 
end of a piece of wood or metal re- 
duced to one-third of its thickness, 
which is inserted into a hole in an- 
other piece made to receive it, called 
the mortise, for the jointing or fasten- 
ing of the two together, and a pin 
driven through to keep them in place. 

Tensile Strength—Asapplied 
to iron, is its power to resist being torn 
asunder by a force oxerted by a break- 
ing instrument in the direction of its 
length. Cast-iron of good quality, 
such as is used in casting guns, ranges 
from 14,000 to 17,000 lbs, on the square 
inch, In experiments made in Ame- 
rica, whenever the tensile strength of 
iron fell below 20,000 Ibs. the square 
inch, the quality was rejected and pro- 
nounced bad, and the gun unfit for 
service, ‘The capacity of cast-iron to 
resist compression is six times greater 
than its capacity to resist extension, 

‘Tent—A covering for troops in the 
field. ‘Tents are of various sizes and 
descriptions, those used in India for 
the soldier being of a different size, 
shape, and weight to the tents used 
by British soldiers at home or in 
the colonies. The Indian tent, as 
issued for the European soldiery, con- 
sists of a double fly or roof, and a 
single kanat or wall round it; it holds 
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12 men, buf can contain 16. It is 
carried either on the backs of elephants 
or camels, or in country carts. Non- 
commissioned officers are provided with 
a single-pole tent with donble fly and 
single kanat. Tents for Officers differ 
in size, A Field Officer has a double- 
pole tent with two dies and two kanats ; 
Captains and Subaltcrns have single- 
pole tents from 12 to 14 feet square, 
with double flies and double kanats, 
Officers have to find their own-tents, 

Terminal Velocity—Is thus 
described by Lieut.-Col. Owen: “ When 
a body descends in air from a state of 
rest, its velocity increases for a time 
by the action of gravity on it; but 
since the resistance of the air increases 
also while the velocity increases, it 
must at length become cqual to the 
accelerative power of gravity, which 
is constant ; after which the body will 
move uniformly with the velocity 
acquired at that time. This is called 
the terminal velocity of the body.” * 

Terms, Military — Certain 
technical expressions, which officers of 
the army should be acquainted with, 
and which, directly or indirectly, ought 
to be used in writing on military mat- 
ters, or in relating the events of a war, 

Terre-plein—Is that part of the 
rampart not occupied by and in rear 
of the guns, and is from 25 to 40 feet 
in breadth, 

Tertiate—To examine the thick- 
ness of metal in ordnance with cal- 
lipers. 

The term “tertiating ’ is derived 
from the process originally adopted in 
measuring the three principal dimen- 
sions of a gun,—viz. the calibre, the 





In strictness, a terminal velocity is never 
<xactly attained; but in a short time from the 
commencement of the descent, the body acquires 
a velocity which isextremely neat being unifogm, 





length of the bore, and the thickness 
of the metal at the brecch. 

Tete-de-pont—A work cover- 
ing the communication across a river. 
Bousmard says, a téte-de-pont onght 
to unite the properties of a perfect 
defence of the river on both sides, to 
cover the bridge well, with space suffi- 
cient to contain the garrison, and to 
furnish a free passage for a consider- 
able body of troops. The téte-de-pont 
should also be sufficiently strong to 
resist an assault. 

Theatre of War—As explain- 
ed by Colonel Macdougall, is the whole 
area of country in any part of which 
the hostile armies can come inte col- 
lision with one another, 

Theodolite — According to 
Heather, is a surveying instrament 
which measures at the same time both 
the horizontal angles subtended by 
cach two of the points observed with 
it, and the angles of the elevation of 
these points from the point of obser- 
vation. The theodolite, as at present 
constructed, consists chiefly of a pair 
of parallel plates, with adjusting screws, 
fitting on a tripod (similar in con- 
struction to the supports to the V and 
other levels), a horizontal limb for 
measuring horizontal angles, and a 
vertical limb for measuring vertical 
angles. 

Thermometer-*The following 
description is given in “'Tomlinson’s 
Cyclopedia of Useful Arts and Manu- 
factures” :— There are three varie- 
ties of this instrument, differing 
merely in the notation. Fahrenheit, 
whose thermometer is generally used 
in this country, fixed the zero of his 
scale at the temperature of a mixture 
of snow and salt, and divided the in- 
terval between this and the boiling 
point of water into two hundred and 
twelve equal parts or degrees, so that 
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on this scale water freezes at 32°, and 
there are 180° between its frcezing 
and boiling points. Celsius, in con- 
structing his modification of the ther- 
mometer, assumed as the zero of his 
scale the freezing point of water, and, 
proceeding on the decimal principle, 
divided the interval between this and 
the boiling point into one hundred 
equal parts, so that on this scale the 
point of cbullition is indicated by 
100°, Hence, his instrument, which 
is used extensively on the Continent, 
has been cailed the Centigrade. In 


the freezing point is the zero; but the 
distance between the freezing and 
hoiling points is in Reaumur’s divided 
into 80 equal parts, instead of 100, so 
that on this scale the boiling point of 
water is at 80°. In cach of these 
‘thermometers the degrees of tempera- 
ture under the zero are indicated by 
the sign minus. 
dicates fifteen degrees of that scale 
below the temperature of a mixture of 
snow and salt; while the.same nota- 
tion on the Centigrade or Reaumur 
scale, signifies a temperature fifteen 
degrees of the one or the other of 


these scales below the freezing point 


of water. 

« By very simple formule, the degrees 
of any of these thermometers may be 
converted into’the equivalent of the 
others. The same distance is divided 
in the three thermometers into 180° 
in Fahrenheit’s, 80° in Reaunur’s, 
and 100° in the Centigrade. Now, 
dividing by twenty, it will be seen 
that these numbers are in the ratio of 
9: 4: 5; or, in other words, nine de- 
grees of Falirenheit’s scale are equi- 
valent to four degrees of Reaumur’s 
and five of the Centigrade. Hence 
indicating the respective thermometers 


by the initials F., R,, C., the length of | 
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a degree in each will be as follows :-- 
eR: Rs Cr: d sh cd 
But the temperature is measured by 
the number of divisions contained in 
equal portions of the stem of the re- 
spective thermometers. Now, the zero 
point of Fahrenheit’s is 32° below 
freezing point. If, therefore, F.° — 32, 
R.°, C.°, indicate the same tempera- 
ture on cach of the three thermometers, 
one has the proportion: Fie — 32: 
Ge: Re :: 9:5: 4, whence result 
the following equations for converting 


j one scale into another :— 
Reaumur’s scale, as in the Centigrade, 


4 (Fe —32) = 9 RO 
5 (Re — 32) = 9 OY 
5 RS 40° 


i 


or, 
} (Fs — 92) = | Re = 408 
“The divisions principally used are 
those of Fahrenheit and the Centi- 
grade, and the equations for passing 
from the indications of the Centigrade 
to those of Falrenhcit, and vice versd, 
are— 
Fo = 82 + 20.9 
Cc = § (F.°—32) 
— that is, add thirty-two to nine-fifths 
of the number indicated on the Centi- 
grade, and the result is the number 





“which would be indicated by Fahren- 


heit; subtract thirty-two from the 
number indicated by Fahrenheit, and 
five-ninths of the remainder is the 
number which would be indicated by 
the Centigrade. 

«When very low temperatures, under 
—~ 40° Fahr,, have to be estimated, a 
mercurial thermometer cannot be em- 
ployed, since this metal solidifies at 
that point; in such cases, alechol co- 
lored by some matter is used in the 
bulb of the instrument. On the other 
hand, mercury boils at abont 600° 
Fabr., and, therefore, when very high 
temperatures are to be estimated, a 
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different instrument, termed the pyro- 
meter, is employed. 

“ Whatever be the form of thermo- 
meter, it is evident that the indications 
are merely relative, and do not express 
the actual amount of caloric which a 
substance contains. The use of the 
thermometer, therefore, is merely to 
indicate the sensible heat, or that 
which is capable of being radiated or 
communicated from one material to 
another; and for this purpose it is of 
most important application in various 
branches of the arts and manufac- 
tures, serving for the guidance of the 
operative in numerous processes, to 
the success of which it is absolutely 
indispensable.” 

Thimble—The iron ring attached 
to the end of drag-ropes, siege and 
field. The thimble is firmly secured 
in its place by a spliced eye of rope 
surrounding its outer circumference. 

Thorough-pin—In a horse, is 
the enlargement between the flexor of 
the foot and the extensor of the back. 
It is the result of over-work, but hardly 
constitntes unsoundness in a horse. It 
should be treated as for windgalls. 

Thread, Cotton—Is made up in 
skeins of single threads weighing 
about two ounces each, It is used in 
arsenals and magazines for quick- 
match, and ina twisted state by sail- 
makers for sewing. 


Thread, Worsted—This arti- | 


cle is used in forming the cups of quill 
tubes. Twelve ounces will be sufficient 
for about 1,000 cups, 
Throttle-valve— A valve in 
the steam pipe of an engine for regu- 
lating the supply of steam to the cy- 
linder. 
ly connected to the governor. 
Thrash—A foul discharge issu- 
ing from the cleft of a horse’s frog, 
and attended with disorganization of 


In land engines, it is general- 





the horn. It is derived from two 
causes, either internal discase or bad 
stable management. Apply astringent 
ointments for its cure. 

Thumb Screw — A pressure 
screw; an adjusting screw, 

Thumb Stall—In artillery, is 
used by the gunner who serves the vent, 
to protect his thumb. 

Tie-Beam-—lIn a roof, isthe beam 
which runs across the breadth of the 
building, the ends resting on the side 
walls of the house. Two sloping 
rafters called principals are mortised 
into the tie-beam at their ends by a 
joint, and to prevent the principal 
from starting upwards out of the mor- 
tise, it is strapped down to the tie- 
beam by iron straps, bolted or screwed 
to both timbers. 

Tier Shot—— Vide Grape. 

Tilt — An awning or covering 


. placed over a store cart. 


Timber—Wood used for building 
and other purposes. For a description 
of the woods of India, the reader is re- 
ferred to Dr, Balfour’s Encyclopedia 
of India, for the timbers of Southern 
India ; to Dr. Cleghorn’s Work, for in- 
formation of the trees of the North- 
West of India ; and to General Cun- 
ningham’s pamphlet on the Timber in 
the Gwalior Territory. There is also 
an admirable little work published by 
Conductor Skinner of the Gun-car~ 
riage Manufactory at Madras, entitled 
« Indian and Burman Timbers.” 

‘The timber used in the manufacture 
of gun-carriages in Madras and Bom- 
bay is obtained from the different loca- 
lities shown in the annexed statement, 

Bengal almost exclusively uses Saul 
and Sissoo, which are procured from 
forests in Oude. If Sissoo could be 
procured in abundance, it would he 
the best wood for all parts of a gun- 
carriage. 
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The carriage of the new field gun 
for India is made of iron, which will 
reduce the demand for timber, which 
hitherto has been very great. 

Timber Hitch— Vide Hitch. 

‘Time—A measure of duration. 
Mean or civil time is divided into 
years, months, wecks, days, hours, 
minutes, and seconds. For additional 
particulars on Time, vide Day. 

Time of Flight—In gunnery, 
the time a projectile takes in describing 
any portion of the trajectory, reckoned 
feom the moment of discharge, or the 
whole range. 


Tin—Is a white metal approaching ! 


silver in lastre. It is found in great 
abundance in Cornwall and in parts 
of Europe, in Chili and Mexico, in 
the Peninsula of Malacca, and in the 
Island of Banca, It is very malleable ; 
it fuzes at 442° Fahr., and contracts 
slightly on consolidation. Its density 
varies from 7:29 to 7:6, the lightest 
being the purest metal. It is used as 
an alloy with copper for forming gun- 
metal. Vide Block Tin. 

Tin, Sheet—Is made by coating 
iron with tin. ‘The iron is first scoured 
or thoroughly cleaned by means of 
an acid, and then immersed in melted 
tin, There are two kinds, single and 
double tin, differing in thickness and 
in the quantity of tin with which the 
iron is coated. 

Tirailleur — A sharp-shooter ; 
skirmisher ; one who shoots at random, 
Tirailleurs are likewise riflemen and 
marksmen, used sometimes in front of 
the army to annoy the encmy, some- 
times in rear to check his pursuit, It 
appears that tirailleurs were first em- 
ployed in the American army, 

Tire, or Tyre—An iron band 
which encircles a carriage or cart- 
whecl, There are two kinds of tires, 
viz, the ‘“ring-tire” and “streak- 


tire ;” the former, which is simply 
a band of iron fastened on with- 
out any break, has been universally 
used in the artillery service in In- 
dia, In the home service, until very 
lately, the streak-tire, which is fasten- 
ed upon the wheel in pieces, and not 
in one continued ting, has been the 
pattern adhered to; but the ring-tire 
is now ordered for all wheels not ex- 
ceeding three inches in breadth. The 
breadth of field carriage tires is 
three inches, and half an inch thick; 
that of siege carriages, six inches, and 
half an inch thick, 

The following method of re-tiring 
wheels may be found useful :— 

The first step is to remove the tire. 

Lay the wheel face down on the 
ground, and measure roughly with 
the beam compasses the various felloes, 
selecting the longest and marking tho 
end from which i¢ will prove most 
advisable to cnt off a piece. This will 
probably be that end which has the 
greatest space between the spokes. 
Cut the tire at the bolt hole between 
the two ends of the felloe selected, 
having first removed all the bolts; but 
previous to cutting the tire, it ia 
necessary to put chisel marks I, IT, III, 
IV, and so on, first on the tire and 
adjoining fetloo, at point diametri- 
cally opposite to where it is intended 
to cut the tire, and next, on the nave 
and nave box, also at points diametri- 
cally opposite the point of entting, 
‘The tire may now be cut. Many smiths 
prefer cutting it through with a cold 
ehiscl, The best plan to adopt is to nick 
the edge of the tire pretty deeply, say Pa 
or § inch, with a chisel held upright, 
and with its edge in a radial line with 
the wheel ; then turn over the wheel 
and nick the same portion of the tire 
on the other side; then, having placed 
the wheel with its tiro and folloes on a 
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couple of anvils, the opposite side being 
a little raised to ensure contact between 
the tire and anyils and not between 
the felloc and anviis, strike three or four 
heavy blows on the tire, first on one 
kide, and then, after turning over the 
wheel, on the other side, and the tire 
will break across. 

Shonld the spokes be loose in the 
nave, remove them, and bind a strip of 
canvas over the spoke end which enters 
the nave, and then drive them home ; 
this will make all tight. If desirable, 
use canvas painted with red Iead paint, 
or vitry will perhaps be thick enough. 
But before driving the spokes home, be 
careful to tighten the nave-bands if 
requisite ; this may be done without 
cutting the bands, by smart smiths ; 
of course the naye-box is supposed 
to have been removed, It may be 
necessary to put two strips of can- 
vas or vitry over the spoke cuds, one 
to remove looseness as regards the 
breadth of the spoke, the other as 
regards its thickness ; but avoid ex- 
cess in this last, as it tends to split 
the nave. 

Now put on the felloes; supply fresh 
wedges, and see that the dowel pins are 
not too long, especially where it is in- 
tended to cut the felloe, and cut out by 
guess what will be rather over what is 
required to permit the felloes closing up 
to the spokes at the shoulders of the 
tenons or their outer ends. When the 
felloes are close up, see what amount of 
open space or joints there is in the en- 
tire circumference, and if light delicate 
tiring is required, make up the aggre- 
gate of these open joints to § inch in 
a Stoot wheel, and proportionally in 
other wheels. If the wheel is very 
old, and canvas has been used, allow 3 
au inch for delicate tiring—never mind 
how these open joints are “ spaced :” 
they are better pretty equally distri- 





buted all round the wheel. Now take 
the perambulator wheel, which is made 
of wood and is a trifte under 8” diameter 
so that one revolution just runs the 
length of a 2-foot rale, and placing a 
chalk mark on a felloe or a joint, and 
with the wheel face upward, measure 
from that mark round the wheel to the 
mark again, keeping the wheel turning 
round just in the same direction as the 
hands of a clock, or yourself moving it 
continuously round to your right hand, 
and taking care that you avoid the 
hollows at spoke ends. You have thus 
the outer circumference of the wheel, 
and setting that mark back by the 
quantity of your open joints and by $ 
inch extra for pinch of tire, you have 
the true inside measurement of your 
tire, when ready for fitting on the 
wheel. 

Suppose the tire ent, and not yet 
welded, allow an excess of length 
of 4 inch for the quantity neccessary 
for the scarf and burning of the metal 
in welding. Make the scarf as short 
as possible ; $ inch is the very utmost 
that should ever be allowed in a 
field tire. When welding broad tires, 
cant the tire. This permits the blast 
to heat the whole scarf instead of burn- 
ing the edge only, Insist on short 
scarfs, and use a /itéle sand in welding. 
Punch and countersink the hole for the 
tire bolt at the weld; a grape shot 
may be used instead of a countersink, 
striking it witha hammer. Heat the 
tire all together, placing say No. 5 
lowest, then 4, and so on, the nicks up- 
wards, and all towards the same compass 
point, the wheel being similarly ar- 
ranged. Use two large watering-cans 
with flat nozzles instead of the usual 
circular garden nozzles, and fill them 
with water. The removal of the tire 
from the firo is often a scene of hurry 
and confusion, for the heat is great. 
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To prevent this, cool smartly the outside 
of the cow-dung fire by using your two 
watering-caus. The smiths can then 
without hurry remove the tire” and 
put it on the wheel. When on, at 
once use the cans, or have three or four 
in use, and bheesties ready to fill them 
from a reservoir. But before putting 
on the tire, use all the water-cans, to 
reduce it to a dull red heat, and to bring 


atthe same time any excessive heat of | 


parts to uniformity ; also, before tir- 


ing, screw down the nave to preventany | 


increase of dish. 

Yoat—The handle of a plane. 

Tobrah—An Indian term for a 
horse’s nose-bag. 

Toggel or Toggie—A belay- 
ing pin. A small piece of wood fas- 
tened to the end of o string or lan- 
yard serving as a hold to grip by. 

Toise—The French measure of 6 
feet, or 6°395 English feet. 

Tonnage—DLy this is understood 
the amount of space which stores take 
up on board ship, and is calculated 
by weight, in cubie contents—a ton 
consisting of 40 cubic fect ; but metals 
and very heavy articles are estimated 
by actnal weight without reference to 
bulk. 

Tools—Are instruments employ- 
ed to facilitate the various operations 
which have to be carried on by hand 
or by machinery either in wood or 
metal work. 

Toothing Plane—A scraping 
plane, with a perpendicular iron, which 
js grooved on the face to present a 
series of fine tecth instead of a con- 
tinuous edge. It is used gencrally by 
the cabinet-maker for roughing and 
scratching vencers, and the surfaces to 
which they are to be attached to make 
a tooth for the better hold of the glue. 

Topographical Survey—A 
pranch of the Surveyor General's De- 





partment in India, to which is allotted 
jungly and mountainous districts which 
‘are not considered of sufficient import- 
ance, from a revenue point of view, to 
survey ona large scale. The work of 
this branch is based on a system of 
triangulation, and the details filled in 
by plane tabling. The usual seale is 
1 inch to the mile, 

Topography — A minute and 
particular description of the soil and 
surface of any cduntry. 

Torpedo, Blectric—This ter- 
rible and deadly weapon of warfare is 
used as a means of defence against 
the approach of an enemy by sea. 
By the aid of clectrivity, this mode 
of defence may be said to render our 
yivers unapproachable to an enemy’s 
fleet, and even in the deep sea, when 
skilfully placed, to be a source of im- 
mincnt danger to the strongest iron- 
clad. 

During the American war in 1864, 
the yalue and importance of electric 
torpedos were fully realized, and takeri 
advantage of by the Confederates. 

Itis related by Mr, Holmes, C.E., in 
‘a lecture at the Royal Institution, in 
1866, that, in 1864, the Federal fleet, 
passed up the James River, the channel 
way of which was entrusted to & single 
torpedo, placed in mid-channel, and 
which it was arranged was to be ignited 
by electric agency, and to be exploded 
even to the precise second of time 
required. To use the words of Mr. 
Holmes :— 

« Few illustrations can be more in- 
structive to show the value of the elec- 
tric torpedo, and the deadly nature of 
its effects, than the narrative of the 
springing of this mine. 

« The officer in charge was concealed 
a few yards from the edge of the river- 
bank, sufficiently near to distinguish 
the voices of the officers and erew upon 
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the deck of the steamer, the advancing 
vessel of the fleet, carrying five guns 
and 120 men. 

“ By previous arrangement it was de- 
termined to reserve this mine for the 
admiral’s ship ; the steamer was there- 
fore allowed to pass up the stream un- 
harmed, in advance of the admiral. 
The officer in charge of the mine, hear- 
ing, however, the order given to fall 
back and send out the boats to drag for 
torpedos, determine@to hoist her as 
she passed down to rejoin the flect. 

* The explosion took place ona clear 
afternoon, and was witnessed by many 
persons, The boilers, engines, and 
smoke stack went up about 20 or 30 
feet, the boilers bursting at the same 
time, and the hull of the vessel was 
shattered to fragments. 

“Strange to say, three of her people 
escaped alive.” 

The subject of torpedo defence 
ranges over a greater space than this 
work will permit, but the reader, if he 
desires, will be repaid by a perusal of 
Mr. Holmes’ lecture in the Royal 
Institution papers of May 1866. 

The torpedo, in its complete form, 
consists of three parts: the fuze, the 
charge, and the torpedo case or tank, 
together with the necessary interval 
and external arrangement of electric 
connection and conduction, giving 
the operator the entire control over 
the mine. The fnze that is used, and 
best fulfils the required conditions, 
appears to be Abel’s electric fuze ; and 
from experiments carried on at Chat- 
ham, compressed gun-cotton is likely 
to form the charge for torpedoes. 

Ina lecture delivered at the Royal 
Institution, Whitehall, in June 1870, by 
Colonel A. A Court Fraser, c.3., r.x., 
after discussing the subject of gun-cot- 
ton for torpedoes, remarks as follows : 
“There is another point that is im- 


portant. A charge of gun-cotton cal- 
culated to do the same work as a given 
charge of gunpowder would occupy 
only one-fourth to two-fifths of the 
space ; the cost of the torpedo, there- 
fore, would be reduced in proportion, 
as also the labour in handling, fixing, 
or mooring it, also the space required 
for storing torpedoes. Again, if it 
were required to employ ‘buoyant’ 
torpedoes, the amount of buoyancy, 
or buoy power, required to keep them 
in place, would similarly favour the 
employment of the gun-cotton charge.” 

Torsion or Twisting — Is 
seen in the force exhibited by a weight 
attached to a silken thread or wire, 
which is made to revolve several times 
: in the same direction, whereby the 
| silk becomes twisted, and is then dis 
engaged, the fibre of the silk in virtue 
of its clasticity nntwining itself, and 
causing the weight to revolye in a con- 
trary direction, the process of untwin- 
ing continuing until the filament re- 
covers its original position. 

Touch-Hole — The primitive 
name for the vent of a gun, 

Tour of Duty—Duty in succes- 
sion, As defined in the Queen’s Regu- 
lations, “ the tour of duty is to be from 
the senior downwards. 

“The ist is the guard of the So- 
vereign ; 

‘and, Those of the Royal Family ; 

“3rd, Those ofthe Captain General 
or Field. Marshal commanding tho 
army ; 

“4th, Detachments, or out-posts ; 

“ Sth, General Officers’ guards ; 

“6th, Ordinary guards in camp or 
garrison ; 

“7th, Piquets ; 

“8th, Gencral and garrison courts- 
martial, and duties without arms, or 
of fatigue. 

“ Officers on the inlying piquet are 
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liable to be relieved, and to be employ- 
ed on other duties. 

“TE an officer’s tour of duty happen 
when he is on the inlying piquet, he is 
immediately to be relieved, and to go 
upon that duty; and his tour upon 
piquet is to pass him. 

“Tf an officer’s tour of duty for piquet, 
general or garrison court-martial, or 
fatigue, happen when he is upon 
any other duty, he is not to make good 
that piquet, court-martial, or duty of 
fatigue, when he comes off, but his 
touris to pass; and in the like manner, 
if he shall be upon a generalor garrison 
court-martial, or duty of fatigue, and 
his tour of guard or detachment shall 
happen, such guard or detachment is 
to pass him, and he is not to be obliged 
to make it good. 

« When, from peculiar circumstances, 
it is probable that*a considerable time 
may elapse before the sentence of a 
court-martial be made known, the 
members are liable to return to, and 
do duty with, their respective corps, at 
the discretion of the General officer 
commanding; but they are on no 
account to quit the station where the 
court-martial is hetd, without special 
authority, until the sentence shall have 
been approved and confirmed. ° 

“ A court-martial, the members of 
which shall have been assembled and 
sworn, is to be reckoned a duty, though 
they shall have been dismissed without 
trying any person. 

« When an officer is warned in orders 
for one duty, he is not to be placed on 
any other duty without authority, 

An officer is not to exchange his 
duty with another, without leave of the 
commanding officer of his regiment, 
or other authority by which he was 
placed on that daty. 

“A regiment, detachment, guard, 
piquet, or fatigue-party is not entitled 


to exemption from a tour of duty, 
unless it has marched off the ground 
where it may have been ordered to 
parade.” 

Tournament — A military ex- 
ercise which took its origin from the 
ancient gladiatory combats, which 
had for their objects the training of 
the youth of the day in all exercises | 
tending to make them active, athletic, 
and expert in the art of war. This 
led to those enédunters termed jousis, 
in which a couple of knights met 
each other to test their prowess and 
gallantry, being clad in armour and 
using weapons of warfare, such as the 
sword and lance, as their arms, On this 
followed the tournament, a gathering 
held for the purpose of bringing to- 
gether a number of knights who should 
have the opportunity of exhibiting 
before this assembly their deeds of va- 
Jour. In such encounters, as were held 
under the name of tournaments, in the 
middle ages, life was not unfrequently 
sacrificed ; but the knight who slew or - 
disabled his adversary was indemnified 
against all consequences. In later times, 
to make the tournament more a field 
for deeds of strength and prowess 
than for deadly combat, two sorts of 
arms were employed, those expressly 
made for the purpose,—viz., lances with 
blunt heads of iron, and the ordinary 
arms of warfare with which knights 
had the opportunity, if permitted, of 
signalising themselves in more than 
ordinary degree. Every knight attend- 
ing was required to show noble birth, or 
rank, as atitletoadmission. Thesewere 
at first proclaimed by the heralds with 
sound of trumpet ; and hence the word 
Blazonry (which signifies the correct 
deciphering of the heraldic symbols 
on a coat-of-arms,) derived by some 
from the German blasen, to blow. After- 
wards, when armorial bearings be- 
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came general, the shield of the knight 
gave token of his rank and family. 

As time went on, and in succeeding 
centuries, tournaments were graced -by 
the presence of ladies, who distributed 
the prizes to those knights whose bear- 
ing in the encounter stamped them 
as worthy of recognition, and we find 
still later on, in the reigns of Edward IIT 
andeilenry V, that the jousts or tourna- 
ments were generally held in honor of 
Jadiey every knight being bound to 
possess, in reality, or in show, a dame 
of his affections, for whose sake all 
these deeds of chivairy were performed, 

Tourniquet — In surgery, a 
bandage which can be tightened or 
compressed to any extent. It is chiefly 
used to stop hemorrhage in cases of 
amputation, and is invaluable on the 
field of battle. 

‘Tow —Flax or hemp ready for spin- 
ning. 

‘Tower—A movable engine used in 
ancient sieges, and of such a height as 
to place the besiegers, by being thus 
raised,ona more equal footing with 
the besieged. 

Trace~In fortification, to mark 
out on the ground the dimensions of a 
work. 

Traces — Form a very essential 
part of harness, and are indispensable 
to the draught. They consist of lead 
and wheel, long and short traces, and 
are made of white rope, encased in a 
leather covering or pipe, having a trace- 
hook and trace links at either end. 

Track of Artillery Car- 
riages — Is the breadth contained 
between the two wheels of a carriage, 
measuring from the outer rim of each 
wheel. It is ordered that the track 
of field artillery carriage wheels, in 
future manufacture, is to be 5 feet 
2 inches from outside to outside of 
the tire. 





Traction—Vide Angle of Trac- 
tion. 

Trail—The beam of a field car- 
riage extending from the rear of the 
brackets to the end of the beam, and 
which, when unlimbered, rests on the 
ground at an angle of about 21°, and 
when limbered up attaclies the limber 
to the gun-carriage. The beam of a 
gun-carriage is cither made out of one 
block, or of two pieces of timber tabled 
together; under either circumstances it 
is termed a block-ttail carriage. The 
trail of a siege bracket carriage is the 
extremities of the cheeks which rest 
on the ground, 

Since the introduction of the 9-Pr. 
M. L. rifled gun for Ingia, the trail 
has been changed from a block toa 
bracket trail made of iron, 

Trail-Plate — The iron work 
attached to the end of the trail which 
includes the trail-plate eye. This eye 
or loop is fixed in the R, P, carriages, 
aud forms a part of the trail-plate. 
Swivel loops have been used in the 
Madras carriages, and they are said 
to have this advantago, that if the gun- 
carriage upset, it does not entail the 
fall of the limber. 

Train—In a military sense implics 
the ordnance, carriages, ammunition, 
and in fact all the apparatus and im- 
plements of war which are required at 
a siege,—hence the term siege train. 

The term is also used in mining to 
express the powder laid by the miner 
for some distance along the ground, up 
to the charge, and by which means the 
charge is ignited. 

Train Bands—A body of meu 
which formerly constituted the militia 
of London, and out of which the 3rd 
Bufis were raised. 

Trajectory — Is ihe path de- 
scribed by « projectile in the air or in 
yacuo. The curve described in passing 
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through the atmosphere is due to three 
forces,—the force of projection, gravity, 
and the resistance of the air. 

Transit—In xstronomy, the pas- 
sage of any heavenly body over a 
larger one, as Mercury or Venus over 
the Sun. 

Transit Instrument—Is an 
instrament for observing the time of 
passage of a celestial object across the 
meridian. It consists of a telescope 
attached to a transverse horizontal 
axis, the ends of which are directed to 
the East and West points of the hori- 
non. 

Transom—A stout piece of tim- 
ber or beam connecting two correspond- 
ing parts of @ carriage, Siege carriages 
hitherto formed of two brackets, are 
connected together by three transoms, 
but the length of the transoms, which 
regulates the width of the carriage, 
varies according to the nature of the 
gun, 

Transports—Vessels taken up 
by Government for the conveyance of 
troops, The approximate amount of 
tonnage required for the transport of 
troops is about 270 tons to every 100 
men, Vide Queen’s Regniations for 
the Rules and Regulations attending 
the transport of troops. ‘Fhe room 
given, and the precautions to be taken 
in the transport of horses, will be found 
in the procecdings of the R. A. In- 
stitution papers Nos. 1 and 6 of 1868. 
Since the first edition of this work, 
the Indian Government has built a fleet 
of large steam vessels for carrying 
out the relief of the European troops 
between England and India, capable 
of containing a couple of regiments or 
upwards, The port of embarkation 
and debarkation in India is Bombay. 

Trapezium — A quadrilateral 
figure, whose sides are unequal, and 
mone of which are parallel. 





Trapezoid—Ditters from a tras 
pezium, inasmuch as two of its sides 
are parallel. 

Traverse—In gunnery, a term 
applied in laying a piece of ordnance, 
whenever it is necessary to point the 
muzzle either to the right or left of the 
position it isin. In smooth-bore pieces, 
mounted on carviages, traversing takes 
place from the trail. With mrortdés it 
is performed by hand-spikes in rear and 
front of the bed. The Armstrong gun 
has an adjusting wheel screw which 
enables the pointer to traverse the gun. 
with his own hand and with the great- 
est accuracy. 

Traverses—In fortification, are 
portions of parapet thrown across the 
covered way on the prolongations of 
the faces of bastions and ravelins, and 
at the entrance of the re-entering place 
of arms; passages or crochets are’ cut 


into the glacis, to enable the defedder . 


to circulate round the traverses. 

Traversing Hand-spike— 
In field carriages, is attached to the- 
end of the trail; it is movable, and 
when the gun is not in action, is 
packed: away into its place, being strap- 
ped on the surface of the trail, There 
is also a spare hand-spike . carried 
underneath the trail, The trail handle 
attached to the new field” gun: for 
India is made of iron, F shaped, and 
fixed to the trail in such a manner 
that it can be laid flat on it when not 
required, without being unshipped, It 
was the handle in use with the late 
Indian Artillery Batteries, 

Traversing Platform— Vide 
Piatform. 

Treadje—As described in Weale’s 
Series, a lever or frame connected by 
a rod to the crank of a foot lathe, to 
give motion to the crank shaft; it is 
pressed down by the left foot of- the 
tumer, and raised by the centrifagal 
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force of the fly-wheel or large pulley 
which is fixed on the shaft. 

Trench Cart — 
Trench. 

Trenches — In offensive works 
and batteries, it is necessary on many 
occasions to throw up a parapet, from 
earth excavatod in rear of the parapet; 
ench an excavation is termed a trench. 
The usual depth of trenches is 3 fect. 
Should the nature of the ground be 
such as not to yield sufficieut earth 
for the parapet, a small ditch must be 
made in front, In a siege, the ap- 
proaches made by the besiegers are 
termed trenches, which are usually 
opened at about 600 yards from the 
place. ‘To open the trenches is to 
“break ground” for the purpose of 
carrying on approaches towards a be- 
sieged place. . 

Trestle—A picce of timber or 
metal supported at each end by legs. 

Tret—Is an allowance of 4lbs. in 
every 104lbs. weight of goods, to com- 
pensate for dust or any foreign matter 
which may intrude itself into the 
goods, 

Triangles — An instrument 
used at one time in the army for the 
purpose of tying soldiers to when 
sentenced to receive corporal punish- 
ment. It consisted of three poles 
fastened together at the top, and which 
were susceptible of having the legs 
stretched out in the shape of a triangle. 
In each leg there was a spike which 
kept it firm on the ground; an iron 
bar, breast high, was fastened across 
one side of the triangle. 

Trigonometrical Survey— 
Is thus described in Brande and Cox’s 
Dictionary :—* When a survey is to be 
effected on a large scale, as for making 
a@ geometrical map of a country, or 
for measuring an arc of the terrestrial 
meridian, not only is minute accu- 


Vide’ Cart, 


racy required in all the practical parts 
of the operation, but it becomes ne- 
cessary to have regard to the curvature 
of the earth’s surface, the effects of 
temperature, refraction, altitude above 
the sea, and a host of circumstances of 
which the influence is wholly unappre- 
ciable in the practice of ordinary sur- 
veying.” In India, the trigonometrical 
survey has been carried on, for many 
years past, under the most able men 
of the Indian, now Royal Engineers, 
and from the extent of the country, 
their operations are likely to continue 
fora lengthened period. For a detailed 
description of the mode of carrying on 
a trigonometrical survey, the reader 
is referred to the above-quoted work. 

Trigonometry — The art of 
measuring triangles, or of calculating 
the unknown sides of any triangle. 
It is either plane or spherical. 

Tringle—A riband or piece of 
wood nailed on the sides of a tra- 
versing platform, to prevent the tracks 
from running off in the recoil, 

Trituration — Pulverising the 
ingredients of gunpowder. Vide Mix. 

Tropic of Cancer—Is a small 
circle 234° north of the Equator and 
parallel to it. 

Tropic of Capricorn — As 
described in Milner’s Descriptive Atlas, 
is a small circle 23}° south of the Equa- 
tor and parallel to it. The tropics on 
the terrestrial sphere divide the Torrid 
from the two Temperate Zones; and 
the Polar Circles, each of which are 
663° from the Equator, divide the 
Temperate from the two Frigid Zones. 
Twice in the year the sun is vertical 
to those who dwell in the Torrid Zone, 
consequently at noon they deflect no 
shadow. At other times their shadows 
fall at noon, north or south, according 
as the sunis north or south of them. 
| Those who dwell in the Temperate 
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Zones have their shadows at noon 
always cast one way,—towards the 
uorth in the North Temperate Zone, 
and towards the south in the South 
‘Temperate Zone. 

Trot—The next pace of a horse 
after the walk. It is about seven 
milés an hour, 

Trough for Hale’s 
Rockets—This machine is adapted 
for firing all natares of Hale’s rockets, 
It is made of plate-iron, and is sup- 
ported on two short legs in rear and a 
tripod in front. There is an arrange- 
ment at the rear end of the trough by 
which the rockets may be fired with 
the friction tube and lanyard, 

The elevation has to be obtained by 
moving the legs closer or farther apart 
as required, 

Trous-de-loup—Or trap-holes, 
are rows of pits in the form of invert- 
ed cones or pyramids made before a 
work, and having a strong palisade or 
stake in the centre of each. ‘To pre- 
vent the enemy’s riflemen from making 
use of them, they should be made 
either too deep or too shallow,—that is 
either 8 feet or 2} feet deep. 

Truce—A_ suspension of hostili- 


ties for the purpose either of parleymg, | 


burying the dead after a battle, or any 
other purpose thought fit by the Com- 
manders of the opposing forces. Such 
a truce may be termed partial or tem- 
porary. A truce, or gencral armistice, 
for the termination of hostilities, or 
for the purpose of carrying out some 
important object in which both sides 
are interested,such as the armistice 
offered by Prussia to France for 25 days 
to carry out the clection of the consti- 
tuent assemblies, bat which was refused 
by France,—requires the ratification 
of the sovereign power, or generals hav- 
ing full power to execute. Persons 
bearing a flag of trace from the enemy, 





are, in the terms of the Queen’s Regula- 
tions, to be treated with attention and 
civility ; but as communications of 
that nature are frequently designed for 
the purpose of gaining intelligence and 
of reconnoitring the army and its ont- 
posts, the most strict and efficacious 
means are to be adopted to frustrate 
such intentions. 

‘Track Carriage — An inferior 
kind of platform wagon. It is used 
for carrying ordnancetand heavy boxes 
for short distances; for taking guns 
through the passages or sally-porta in 
which there areno short turnings. There 
are three sizes of truck carriages,— 
large, medium, and small. Guns are 
mounted on them, and lashed in the 
same manner as on sledges. 

Trucks — Small iron wheels 
attached to garriaon standing carriages; 
wooden ones to ship carriages. 

Trumpet — A wind instrument, 
made usually of brass, and used by the 
Cavalry and Artillery for sounding the _ 
various calls of these Regiments. 

Truncated Gone—Tho frus-— 

trum of a cone, the top of which is 
cut off by a plane parallel to its 
base, 
Trunnion Holes — A cavity 
made in the upper part of the gua- 
carriage brackets to receive the tranni- 
ons. Siege carriages have travelling 
trunnion holes as well as firing holes. 

Trunnion Bule—As described 
in Simpson’s Naval Gunnery, is used 
for measuring the distances of the trun- 
nions from the rear of the basering. It 
is along graduated rule, having on it a 
piece of metal in the shape of an L, 
one leg of which rests on the top. of the 
trunnion, while the other rests against 
its side, and the distance of the trun- 
nion from the base ring is read off from 
the staff. This instrament is need in 
the U. S, Artillery, 
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frunnion Sight, Arm-= 
strong Gun — This sight, which 
is used with the 40-Pr. (old pat- 
tern), 20-Pr., 12-Pr. and 6-Pr., is 
made of steel in one piece, and is 
screwed into the sides of the trun- 
nion pieces, In the 40-Pr. (new pat- 
tern} and 9-Pr. guns, the tronnion 
sighta are made of gun-metal stnds, 
slipped and locked- into sockets fitted 
in the guns for their reception, and the 
top of the studMre not finished until 
after they are fixed on the gun. The 
finishing of the sights is then done by 
means of the sighting instruments. 

The solid. steel trunnion sights are 
fixed or removed by the double-ended 
spanner of the smith’s tools. The 
trunnion sights of the new 40-Pr. 
and 9-Pr. guns can he removed or 
fixed ata moment’s notice by simply 
raising the brass collar, giving the 
sight a quarter turn from left to right 
to release the stop from the recess in 
the bottom of the socket, and lifting 
it out; the sights can be replaced by 
reversing the operation. 

Trunnion Square — An in- 
strument used for ascertaining the 
position of the trunnions in relation 
to the axis of the bore. Ithas a mov- 
able wrench and sliding point. 

Trunnioning Machine—A 
turning lathe in which the trunnions 
for ordnance are turned, The piece is 
secured in the turning lathe by two 
centres which are made to press against 
the extremities of the trunnions, and 
while a rotatory motion is comnfuni- 
eated to the gun about the axis of 
these trunnions, they are turned by 
cutters pressed against them, 

Trannions—Are two solid cy- 
lindrical pieces of metal by which the 
gun is supported on its carriage in the 
trunnion holes, and on which it moves 
as on.an axis, so as to admit of any 





required elevation being given to it, 
Trunnions are cast sometimes with 
their axis a little below the axis of 
the piece, and at right angles to it, and 
sometimes with their axis in the- same 
plane with that of the piece. They 
should be of equal diameter, and about 
one calibre in diameter and -length. 
Many of the smooth-bore pieces in the 
service, except howitzers, have the 
axis of the trannions below that of 
the piece ; but in all guns made at the 
present day, it passes through the axis 
of the piece. 


Trussing—In carpentry, is the 
mode of strengthening any beam 
which is long in porportion to its 
breadth and thickness, and which is 
incapable of supporting much addi- 
tional load. It is a mode adopted in 
strengthening the girder for floors, 

Tube, Electric — The inven- 
tion of Mr. Abel, Chemical Examiner 
to the War Office. This tube is used 
for firing guns at proof, and has 
superseded the galvanic tube for this 
purpose, It can be used for firing 
a large number of guns simultane- 
ously. It is also used for firing the 
time guns at large stations by means 
of an ordinary telegraph wire from 
whatever observatory the electric bat- 
tery may be placed in. This tube 
can be fired by means of any electric 
agency, but is especially intended to be 
fired by means of an electro-magnetic 
apparatus, or ‘‘ magnetic exploder.” 

‘Tubes —In the artillery service, 
are used for discharging ordnance. 
There are several natures of tubes, 
the most common being the friction 
tube made of copper,—but there are 
friction tubes made of quills with loops 
for the service of the navy, 

‘Tucked-up—A term given toa 
horse out of condition, and whose flesh 
has shrunk away from his flanks. 
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Tugs—Straps used in shaft har- 
ness for keeping up the shafts. 

‘Pullub—An Indian term signify- 
ing a demand, but it is commonly used 
amongst the natives of India when 
speaking of their monthly pay. 

Tumbler—One of the limbs of 
a musket lock. 

Zumbrils — Are covered carts, 
and are used for a variety of military 
purposes, 

Turn-table — A circular plate 
of metal carrying rails of the same 
gauge and on the same level as the 
adjoining rails. The plate is movable 
on a central pivot, supported under- 
neath, at different intervals, and near 
the circumference, by small wheels, 
It is placed at the crossing of one or 
more lines of rail, and on the engine 
or carriage being placed upon it, the 
plate is moved round in the direction 
required. 

Turner—A mechanic whose busi- 
ness is to shape wood, metal, and 
other hard substances into round or 
oval figures, by means of a machine 
called a lathe. In turning, the work 
is usually put into the lathe, and made 
to revolve with a circular motion about 
a fixed line or axis; it is worked to 


the intended form by means of edge-— 


tools presented to it, and held down 
upon a fixed rest. The projecting 
parts of the work are thus brought up 
against the cutting edge, and are cut 
off, whereby the outer surface is so 
reduced as to be at an cqual distance 
from the axis of motion, and thus it 
presents a circular figure. If the axis 
be made movable during the revolu- 
tion of the work, we may have oval 
and rose engine turning. 
Yurning Ordnance—This is 
accomplished at the time the piece is 
“being bored (vide Boring Machine), 
cutting instruments being applicd to 





-fantry. 


the exterior of the gun, which is 
turned down to the proper size. That 
portion of the gun situated between 
the trunnions cannot be so removed, it 
is therefore taken ‘off ina planing 
machine, in which the piece; yn0ves 
backward and forward under the cutter. 
Such portions of the surface as cannot: 
be reached by these two machines are 
removed by the chisel. 
Turpentine—(Vide Spirits of 
Turpentine.) @ 
Tutenag—An alloy of 8 parts 
copper, 8 of nickel, and 63 of zinc. 
it is a very hard, fusible alloy, not 
easily rolled, and is best adapted for 
casting, It sometimes contains a small 
proportion of iron. 
Tuyere—A blast pipe. 
‘Twist—Is the spiral turn given tp 
the grooves of a rifled gun round. the . 
inner surface of the barrel, 
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Uhlan — This is said to bea 
Polish word.’ The name will be fami- 
liar to all who have read the accounts 
of the late continental war describing 
the value of the light horsemen at- 
tached to the Prussian Army. a 

The following account of the use 
of these troops will, doubtless, be in- 
teresting :— 

“ Stripped of all mystery, the Uhlan 
is merely a light horseman, whom the 
astute Prassian generals employ as 
cavalry ought to be employed. They 
have well-nigh abandoned to the. 
French commanders the fatal custom 
of launching horse-soldiers against in- 
The utter destraction of the 
French Cuirassier regiments, which 
charged in the face of the needle gun, 
and the shrapnel batteries at Woerth, 
has shown what must, for the future, 
be the fate of heavy cavalry when 
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matched against foot soldiers armed 
with the breech-loader and supported 
by artillery. The Germans, it is true, 
have also their ponderous squadrons 
of horse, which they have once or 
twice flung against the French line, 
only to waste noble stuff; but the 
major part of their splendid cavalry 
is light, and it is so numerous that 
it can be used to mask all their own 
movements, and, like a swarm of 
spies, to search the country of the 
enemy; to gather information from 
all quarters ; to facilitate, and often 
to render unnecessary, an armed at- 
tack ; and to bewilder, while harrass- 
ing, the foe. Heavy cavalry is still 
proved most useful in warfare in order 
to break a wavering front, to com- 
plete a repulse, or to secure all its 
fruits. But the Prussians have been 
the first to carry out to its full extent 
that employment of light cavalry 
which had been urgently recommend- 
ed by General Trochu, by General 
Sherman, and many other masters of 
modern warfare. In the American 
conflict, Lee rushed on his ruin at 
Gettysburgh for lack of using his 
Southern Uhlans ; while Sheridan, by 
dexterously employing those of the 
Northern flag, took the Petersburgh 
defences. General Sheridan, who is 
now with the Prussian Army, must be 
wonderfully interested to see how 
Sherman’s example, with his renown- 
ed ‘raiders,’ has been developed by 
the eclaireurs of the Crown Prince. 
Nelson called his frigate the “eyes of 
his fleet,’ but’ the Uhlans are eyes, 
ears, and hands all in one ; for, besides 
picking up information from every 
point of the compass, they have, by 
eheer audacity and the prestige of 
their ubiquity, also picked up towns 
and villages for the main army in 
their rear, It would be more accurate, 





perhaps, to call them the antenne of 
the host, for they at once inform and 
shield the mass which sends them 
forth. Put out just like ‘feelers * in 
every direction, they make a ring of 
mystery round their own army ; the 
enemy does not know where to have 
it ; while they carry back ample and 
constant information to their chiefs. 
The French have utterly failed in 
respect of their intelligence depart- 
ment; they were outwitted at Wis- 
semburg and at Forbach, and we can- 
not wonder when we read such a 
statement as that subjoined from a 
letter dated at Rethel on the 25th: 
‘I was surprised list night at the 
facility with which I rode through the 
French lines at dead of night. I did 
not hear a single ‘ qui vive,’ and don’t, 
think I saw a single sentry.’ France 
has forgotten many lessons of the 
First Napoleon, and amongst them his 
keenness to obtain information in the 
field.” 

VUitimatum—In diplomacy, the 
final condition offered by one Govern- 
inent or its representative, for the set- 
tlement of its disputes with another ; 
or, in the case of any unusual disturb- 
ance or loss experienced by friendly 
subjects from the riotous conduct of 
the inhabitants of a country. Alsoa 
demand made for reparation, which, if 
not acceded to within a certain time, 
necessitates the withdrawal of the am- 
bassador, and a state of war ensues. 

Unattached List—This term 
has reference chiefly to the Army in 
India, where the services of soldiers in 
the ranks are occasionally transferred 
from regimental to staff employ, and 
placed on a separate list, which re- 
moves them altogether from their re- 
giments. If for any reason a soldier 
returns to his regiment, he resumes the 
rank he originally held in it, unless 

Til 7 


UNC 





he has been reduced to the ranks by 
sentence of a Court Martial. All men 
attached to the Ordnance or® Commis- 
sariat Departments are placed on the 
unattached list. 

Uncap — This term is used in 
taking off the cap of a fuze. In Boxer’s 
fuze, the cap is made of sheet tin. 
Underneath the cap is a small disc of 
card-board, to which a piece of tape 
is attached; this tape is allowed, 
when the cap is put on, to hang ont- 
side the fuze, having a knot at the 
end, When the fuze is required to be 
used, the tape is taken hold of, and with 
a slight jerk, the cap is freed from 
it. g 
, Under-arms-— Troops are said 

to be under-arms when assembled on 

parade, fully armed and accoutred. 
Uniform —The dress of an officer 
or soldier on parade or on duty. It 
appears that, however ancient the cus- 
tom of clothing in some distinguish- 
ing manner the soldiers of nations is 
allowed to be, it is impossible to trace 
the first adoption of military uniform 
beyond the 11th century. 

During the crusades into Palestine 

- and Constantinople, the Western Na- 


tions first adopted the use of rich gar- - 


ments, which they wore over their 
armour. The Saracens also wore tunics, 
or close garments, over their armour, of 
plain or striped stuff, which custom 
was followed by the Crusaders. 

Uniformity—Vide Measure of 
Uniformity. 

Union Jack—The national flag 
of Great Britain and Ireland. The 
ancient English flag was the banner of 
St. George ; on the union of Scotland 
with England, the bannerof St. Andrew 
was added; and on the union with Ire- 
land, that of St. Patrick,—of which 
three the Union Jack was compounded. 
It now consists of the red cross of St. 
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George, and a red and white diagonal 
cross, the last two being side by side. 
The whole are on a blue ground. 

Wnit— The base of any number 
or thing upon which future calcula- 
tions are made, as a brigade is of an 
artillery command, 

Unlimber — To disconnect from 
the gtm or carriage the limber attached 
to it, It is performed with light field 
carriages by two of the nambers, some- 
times assisted by a third, taking hold 
of the trail handle and lifting the trail 
off the pintail hook. 

Unsilaked Lime — Another 
name for quick-lime. 

Unspike — Extracting a spike 
from a gun, which can be performed 
by one of the following methods: 
Fire a full charge, double shotted, and 
lay a leader of quick-match along the 
bore; or ram junk wads over the 
charge, laying quickmatch also, in this 
case, along the bore, in a strip of wood, 
with a groove on the under side. Or 
take out some of the metal at the 


upper orifice of the vent by pouring: 


nitric acid into the groove for some 
hours before firing. If this method, 


several times repeated, is not success _ 


ful, unscrew the vent piece, or drill 
4 new vent, 


v. 


Vacuum — Empty space from 
which all atmospheric influence has 
been withdrawn; thus, the air cxhaust- 
ed from under a receiver by an air- 
pump causes & vacuum, 

Walise—A cylindrical case cover- 
ed with cloth, which is placed behind 
the cantle of a mounted man’s saddle. 
In the artillery service, it contains the 
driver’s kit. F 

WValve—In hydraulics, &., a lid 
over an opening which is so contrived 
that it shall open by excess of preasure 
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in only one direction, to permit a fluid 
or gas to pass ; as soon as the excess 
of pressure is removed, it again closes 
and prevents its return. 

Vanguard — The advanced 
guard of an army. 

Variation of the Compass 
-- Is thus explained in Lardner’s 
Handbook of Natural Philosophy : 
“By comparing the direction of any 
celestial object, whose real azimuth is 
known, with the direction of the 
needle, its apparent azimuth will be 
found, and the difference between the 
apparent and real azimuth is in that 
case the variation of the compass.” 

Varnish—Is a solution of resin, 
or of a gum resin, in a liquid, which 
being spread over a surface, evapo- 
rates, andl leaves the solid in the form 
of a brilliant, transparent film, The 
principal substances used in varnishes 
are the following :— 
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The resins, or, as the varnish-maker 
calls them, gums, may be used either 
singly or combined, and the same 
remark applies to the solvents, One 
of the most desirable qualities in a 
varnish is durability, a quality which 
depends greatly on the comparative 
insolubility of the resin employed, its 
hardness, toughness, and permanence 
of colour. Tho following is a good 
varnish for polished iron-work tools, 
&e. 

Spirits of Turpentine, 4 lbs. 
Dammer 1b. 

Put the spirits of turpentine into a 
large bottle, pound the dammer very 
fine, aud pour it gradually into the 
bottle, keeping the composition at 
intervals well stirred. When all the 
dammer is well mixed, place the bottle 
in the sun for 3 or 4 hours, and when 
thoroughly amalgamated, the composi~ 
tion is fit for use. Apply lightly; the 
varnish quickly dries, and is almost 
imperceptible. 

To keep Rust from Iron, 
Pure Grease +++ 6 Ibs, 
Rosin wood yy 

Pound the rosin fine, boil the grease, 
and after skimming from any impuri- 
ties, mix the rosin well with it, then 
cool the mixture, and apply it to your 
siron works. 

Vedette—A mounted sentry de- 
tached from a piquet. The duties of 
vedettes are thus described in the 
Queen’s Regulations: “The yedettes 
or sentinels on out-posts are to be 
placed so that they can best observe 
the approach of the enemy, and com- 
municate by signal to their respective 
posts, as well as to each other; at 
night, or in thick weather, they are to 
be double.” 

Velocity—The rate of motion of 
& particle at any instant of time is 


* called its “velocity” at that instant. 
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The velocity of a particle moving ani- 
formly is meagured by the distance 
passed over in any assumed unit of 
time ; and the velocity at any proposed 
instant of a particle in variable motion, 
is measured by the distance which 
would be passed over in an unit of 
time, if the motion from that instant 
were to continue uniform during the 
unit of time, 

In gunnery, the velocity of spherical 
and elongated projectiles is determined, 
now-a-days, with instruments of ex- 
traordinary ingenuity and accuracy, 
enabling the operator to calculate the 
resistance of the air to such pro- 
jectiles, either at the muzzle of the 
gun or at any point in their flight. 
From the observations taken with these 
beautiful instruments termed “chrono- 
graphs,” all ballistic problems can be 
solved, Vide Professor Bashforth’s 
and Captain W. H. Noble’s reports 
and experiments for determining the 
resistance of the air to projectiles. 

Vent—The channel or communi- 
cation in a piece of ordnance between 
the priming powder or friction tube 
and the charge, The yent in smooth- 
bored cast-iron guns is in a plane at 
right angles to the axis of the piece, 
but slightly inclined to it. In heavy 
built-up guns, it is bored vertically. - 

Vents are ths of an inch in diameter, 
The vent in bronze guus is not drilied 
in the metal of the gun, but in a cop- 
per plug, which is screwed into the 
piece; copper is used in consequence of 
the peculiar property it possesses of 
withstanding the action of ignited 
powder better than other metals. The 
veuts used in cast-iron guns are made 
also of copper, as well as those of rifled 
guns, butspeciallyhardencd. ‘There are 
two kinds of copper bushes for smooth- 
Lored guns,— véz., the “ through vent,” 


and the “cone yent.” The through 


vent is acylinder of 1$ inch in dia- 
meter ent with a screw thread ty inch 
deep, and having a square head, by 
means of which the bush is screwed 
into the gun, 

Acone vent is of the same shape and 
size as a through vent, except near the 
eud, where the screw thread terminates 
and the cylinder merges into the fru- 
strum of a cone, 1} inch in length, and 
#th inch in diameter at the extreme end. 

When a gun is to be bushed for 
the first time, a cone vent is invariably 
used, because the copper will be denser 
and tighter at the bottom of the vent 
than would be the case with a bush 
screwed all the way down. The vent in 
M.L. R. guns does not enter near the 
end of the bore as in S. B. guns, but 
at a point Zths the length of the service 
cartridge from the end, for it has been 
proved by experiment that by igniting 
the cartridge at this point, the maxi- 
mum initial velocity is obtained. 

Verdigris—Oxide of Copper. 

Vernier—A graduated movable 
index used for measuring minutely the 
equi-distant divisions of a graduated 
scale. As described by Mr, Heather, in 
his Treatise op Mathematical Instru- 
ments, it is so constructed as to slide 
evenly along the graduated limb of an 
instrument, and permits of distances 
being measured or observations read 
off with remarkable nicety. In the ver- 
nier scale, described at page 11 of Mr. 
Heather’s work, the divisions on the 
lower or subsidiary scale are longer than 
those oh the upper or primary scale, 
In the vernier now to be described, the 
divisions are usually shorter than those 
upon the limb to which it is attached, 
the length of the graduated scale of 
the vernier being exactly equal to the 
length of a certain number (n—1) of 
the divisions upon the limb, and the 
utunber (7) of divisions upon the ver- 
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nier being one imore than the number 
upon the same length of the limb. 

Let, then, i represent the length of 
adivision upon the limb, and vy, the 
length of a division upon the vernier : 

so that (a—1) 1 = nv; and therefore 

L-V=L—"=!| Lalb; 
n na 
or the defect of a division upon the 
vernier from @ division upon the limb 
is equal to the ath part of a division 
upon the limb, x being the number of 
divisions upon the veruier. 

Vertex—The summit, height ; the 
culminating point of a shot’s curve or 
trajectory. 

Vertical—Upright ; perpendicu- 
lar to the surface of the earth or 
smooth water. 

. Vertical Fire—The fire from 
ordnance at high angles, for instance 
from mortars, which being generally 
fired at an angle of 45°, the shells are 
observed to attain great height in their 
flight and to descend at considerable 
angles, Major (now Lieutenant-Colo- 
nel) Owen, in his lectures on Artillery, 
remarks that “the fire of shells 
from mortars at high angles of eleva- 
tion is most uncertain as regards 
accuracy; the reasons of this are, 
that the shells having comparatively 
low velocities but long ‘times of 
flight? are peculiarly liable to con- 
siderable deviations from #ind and 
other disturbing causes; also that the 
angles of descent of mortar shells, 
fired at the usual angle of 45°, are so 
great, that unless the object be of some 
extent, an error in range of a few 
yards over or under might render the 
shell nseless, whereas, when a projec- 
tile is fired at a low angle of elevation, 
so much ground is covered by it before 
and after grazing, that a few yards 
under or over would not probably pre- 
yent it striking the object. The very 











greatest care is required in weighing 
out the charges, for if this is perform- 
ed carelessly, considerable differences 
will occur in the ranges. In vertical 
fire, as the object cannot be seen and 
the piece is generally short, it is very 
difficult to lay the mortar exactly in 
the same line for a number of rounds, 
but if laying could be performed with 
the greatest accuracy, still irregulari- 
ties would always occur in practice 
with projectiles fired at high angles 
and with low velocities.” The follow- 
ing general rules for mortar practice 
are here given: “ Although it will be 
found in practice that the charges of 
powder for similar ranges will con- 
stantly differ, owing to the varying 
strength of the powder, according to 
the state of the atmosphere, &c., the 
13-inch mortar with a charge of: 3ibs. 
of powder gives a range of 850 yards 
and every additional 4b. increases the 
range about 180 yards. The 10-in. 
mortar, with half the charge of the 
13-in., will give about the same range, 
The 8-in, mortar, with about one-third 
of the charge of the 13-in., will also 
give about the same range. The elova- 
tion of the mortar for the above must 
be 45°; at 15° the range is rather more 
than half that of 45°; at 10° rather less 
than half, the charges being equal.” 
Vertigo—Mad staggers ; a disease 
which horses occasionally suffer from. 
Vibration—The regular recipro- 
eating motion of a body, as a pendu- 
lum, musical chord, &c, The effect of 
the accumulation of vibratory motion 
is displayed in the case of suspension 
bridges, some of which have been 
bronght down by the steady marching 
of a body of troops, owing to the fact of 
the steps of the troops synchronizing 
with the oscillations of the bridge. 
‘ Wice-—A tool for holding any 
article while operating upon it, by 
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placing it between two jaws or nippers, 
and screwing them towards each other. 
Vice, Hand—Used for filing 
small articles, a greater number of 
which are more conveniently filed 
whilst they are held with the left hand, 
the file being then managed exclusive- 
ly with the right. This enables the 
avtizan to judge more easily of the 
position of the file. In some cases a 
piece of wood called a filing block is 
fixed in the table or tail vice, and 
square, round, and similar picces are 
rested in one of several notches made 
in the block with a triangular file. If 
the works are rectangular, or have flat 
surfaces, they are held quite at rest ; 
if they are circular, they are continu- 
ally rotated, « 
Viceroy — A title sometimes 
given to the Chief Officer of an inde- 
pendency, who possesses delegated 
powers from the Sovereign to repre- 
sent the supreme authority,—as the 
Lord-Licutenant of Ireland and the 
Governor-General of India, 
Victoria Cross — A reward 
“for valour.” The order was instituted 
by Her Majesty Queen Victoria in 1856, 
aud is bestowed upon such members 
of the naval and military services 
as show conspicuous acts of gallan- 
try on service in the field. It consists 
of a Maltese cross made of bronze, 
with the royal crest in the centre, and 
underneath is inscribed “for valour.” 
It is worn with a red ribbon in the 
army, and blue in the navy. The order 
is open to all, whatever the rank, and 
however short the term of service of 
the individual may be. 
Victory—The overthrow or de- 
feat of an enemy; success in contest, 
{nu Brande and Cox’s Dictionary, it is 
stated that, in Roman mythology, Vic- 
tory is described as a goddess, called 
Varro, the daughter of Heaven and 





Earth. Her altar waa preserved in the 
Curia, or senate house, of Rome; and 
its destruction was the subject of one 
of the latest contests between Chris- 
tians and Pagans. - 


Viewer—An examiner of small- 
arms, or stores gentrally. 

The following ave the instructions 
laid down for the guidance of viewers 
appointed to attend the annual in- 
spection of arms in possession of the 
troops in the several districts in Great 
Britain and Iveland, which are pub- 
lished for the guidance of Chief 
Civil Master Armorers, attending an-~ 
nual boards of survey on arms of Bri- 
tish regiments in India, in supersession _ 
of Instructions 2, 3, and 4, published 
in Adjutant-General’s Circular Memo., 
dated 2d January 1868 :— 

1, Examine the exterior of the arm 
for general appearance, as in the case 
of an upright view. Should the arm 
exhibit appearances of rust at the bar- 
rel edge, lock, or other parts, it must 
be stripped and carefully examined. 

2. Examine the action of every 
arm most carefully, and ascertain that 
the moving parts work freely, and fit 
firmly and soundly, See that the face 
of the block has not been injured by 
the striking of the cock when open, 
and that it has not been smoothed or 
polished ; any attempt on the part of 
the Arntorer Sergeaht to touch the 
face of the block with a file, or emery 
paper, should be at once checked. 

The pistons to be carefully tested 
as to their working freely ; and a few 
should be taken out to-see that they, 
as well as tke springs, are cleaned, 
slightly oiled, and free from dirt, 

Although a flat gauge of -015 inch 
is given to every viewer to examine 
the amount of play in the block with, 
yet it does not follow that an arm 
which admits of tlie gauge should be 
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condemned, as the ammunition is much 
stronger than it was at the time when 
that gauge was established. 

All arms, however, which are com- 
plained of for cutting the cartridges, 
or for difficulty in extraction, are to 
be put on one side for close examina- 
tion and repair. 

3. Examine the lock, by pulling up 
the cock, to ascertain that it works 
freely. If found to be sluggish, the 
lock to be removed from the stock, 
cleaned, and carefully examined. The 
bedding in the stock also to be exa- 
mined, to see whether it shows an 
appearance of being wood-bound. 

At Jeast 10 per cent, of all locks 
to be taken out of the stocks. The 
viewer will exercise his judgment, 
from general appearances, as to the 
necessity for removing a larger pro- 
portion, 

4, Examine the bores of the barrels 
_to ascertain that they are not injured 
or neglected, but kept clean and in a 
proper state, 

No notice need be taken of stains or 
slight scratches arising from fair wear. 
The -577 plug is to be occasionally 
used and passed through the barrels 
in all cases of doubt or appearance of 
obstructions. 

Only in cases of complaints of bad 
shooting, or where barrels exhibit dis- 
tinct appearances of excessive wear 
frotn improper cleaning or other causes, 
and where the shooting-is also com- 
plained of, should the viewer use the 

, 680 plug, as it is always to be borne 
in mind that accurate shooting does 
not depend upon the exact adherence 
to the gauge of the bore ‘577, 

Straightness of the barrel is of much 
more importance for correct. shooting, 
than slight variations in the diameter 
of the bore. 

‘The viewer will, of course, pay 





more particular attention to those arms’ 
which are specifically complained of, 
and will endeavour in every way to 
arrive at a correct judgment upon the 
cause of the complaint, which may 
arise from a combination of several 
defects and injuries, 

He will never condemn, or place on 
one side for exchange, any arm which 
merely takes the *580 plug, either 
wholly, or in part, unless. the arm is 
proved to have shot badly rt » special 
trial, according to Horse Guards Ciren- 
lar of 6th October 1863, General No. 276. 

5. In the general examination of 
the arm, the trigger should be care- 
fully tested, as to its working freely 
and pull-off. 

In 81 cases where found to be stiff, 
the guard and trigger plate mnst be 
removed and carefully examined, 

A percentage of the arms under view 
(to be’settled by the viewer after their 
general condition has been ascertain- 
ed) should be completely stripped and 
carefully examined. This percentage 
should not be less than 10 per cent, 

Lastly, the viewer must carefully 
note the general way in which the 
Armorer Sergeants and Serjeant In- 
strnctors of Reserve Forces have per- 
formed their duties as Armorers, to- 
gether with the nature of all repairs, 
and how executed. 

‘Vis-inertico—The propensity of 
nature to remain in its actual condi- 
tion, whether of motion or rest, and to 
resist change. 

Vis-viva — The vis-viva of a 
work is its mass multiplied by the 
square of its velocity ; work or dyna- 
mical effect supposes a body moved, 
and a resistance overcome and either 
of these without the other is inguffi- 
cient to constitute work, The work 
produced by a pressure moving a body 
through a certain space, is defined to_ 
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be the product arising from multiply- 


ing the pressure by the space through | 


which this pressure acts. 

Visual Ray—The linc of sight. 

Vitrify — To change into glassy 
inatter, 

Voiltigeurs — A French corps 
of light infantry, formed by the first 
Napoleon. They differ from Tiral- 
leurs, as they move in & compact body. 
Each regiment of the regular infantry 
of the army has a company of Volti- 
geurs attached to it. On nearing the 
enemy, all the companies of Voltigeurs 
unite, and are the first in the fray. 
They are armed with a carbine and a 
short broad sword. 

Volunteers—An unpaid body of 
men assembled for the defence*of a 
country and as an auxiliary to the 
regular army. Formerly, volunteers 
assembled only in time of war, but of 
late years there has been a standing 
Volunteer Army in England amount- 
ing to about 200,000 men. The Go- 
vernment supply arms, and a small sum 
is voted yearly for the clothing of this 
foree. Officers of Volunteer Corps 
rank as juniors of their respective 
ranks, with officers of the Regular 
Feucible and Militia Forces. 

Voucher—A written document or 
proof upon which any account of 
public charge is established. 

Vulcanite — Composed of two 
parts of caoutchonc, and one part sul- 
phur, boiled together at a temperature 
of 200° Faht. 
factare of water-hoses, combs, &c., 
and being a good insulator, is consider- 
ed the best material for the covering 
of telegraph wires, 


w. 


Wadhooks — Form part of the 
stores attached to a battery, and are 





It is used in the manu- | 


WAD 


used for searching the bores of guns 
and withdrawing from them anything 
that would impede the loading. 
‘Wadmiltilta—Are strong rough 
woollen cloths, used principally for 
covering powder, and protecting am- 
munition generally. A barrel of 
powder wrapped in a wadmiltilt is safe 
from the explosion of two similar bar- 
rels in the open, at a distance of 10 
feet, but it is not safe when not so 
wrapped at a distance of 15 feet, 
‘Wads—There are several natures 
of wads in the service, which are uscd 
with both smooth-bored and rifled guns, 
With the former junk and grummet 
wads ; with the latter, grummet (when 
specially required), papier mdché, and 
Bolton’s wads. The latter are made 
of pulp, prepared from 75 per cent, 
of old rags known as “ tammies” or 
“woollens ” and 26 per cent. of old 
tarred rope, formed in a mould, and 
coated with a waterproof varnish when 
dry. Junk wads are inade of oakum 
bound round with spun yarn, and are of 
similar diameter to the bore of the gun 
for which they are intended. They are 
used in firing hot shot and in proving 
ordnance, one or more being placed in 
frontof the projectile. With naval guns, 
they are usually placed immediately on 
the shot, so that they may prevent the 
shot from shifting its place or rolling 
out; also with siege guns, when depres- 
sion has to be given to the piece. Grum- 
met wads consist of a piece of rope form- 
ed like a ring, the external diameter 
being equal to the calibre of the gun ; 
they are used when firing at angles of 
depression, or at angles of elevation 
less than 3°, to place over the shot, and 
so prevent it from moving out of -the 
piece. Papier maiché wads were sup- 
plied for the 9, 8, and 7-inch muzzle- 
loading guns, but they were superseded 
shortly after their introduction by the 
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Bolton Wads. The wads now used 
under the.name of papier maché are 
for securing (in conjunction with the 


metal plugs) the fuze and loading 


holes of filled shells. 

Gun wads are stated to have no effect 
upon the velocity of the ball, neither 
do they serve to lessen the windage, as 
the inflamed powder is found to escape 
past them. It is further found from 
experiments that the grummet wad is 
more efficient than one of junk, both in 
preventing the cartridge from shifting 
its place in the .bore of chambered 
ordnance, and in lessening the devia- 
tions of projectiles, 

‘Wagon-—In the artillery service, a 
four-wheeled carriage attached to mov- 
able batteries. It contains the larger 
proportion of the ammunition of the 
battery. Light Field Batteries have one 
wagon attached to etch gun on the 
peace establishment, and two on the 
war establishment, which enables a 
battery to go into action with an 
ample number of rounds per gun. 

‘Wagon, Forge—One is attached 
to each movable battery. It is com- 
posed of a limber and carriage; the 
limber is the universal limber, but has 
one long box instead of two. The 
body of the wagon contains the bel- 
lows and all the other articles neces- 
sary to complete the forge. 

‘Wagon, Heavy Sling—This 
avagon is used in the artillery service for 

¢'t#usporting guns from 12 to 23 tons 
in weight, It is similar in constrac- 
tion to the service wagon, but is made 
of African oak scantling of much 
larger dimensious, and is fitted with 
breaks similar to those on the 12-ton 
sling wagon, but worked by levers and 
eccentrics ; the perch is fitted with a 
~ differential block and chain; and the 
axletree arms are specffll for the wheels. 
‘Wagon, Rocket—This wagon 





with its limber, which is intended to 
carry Hale’s 9-Pr. rockets, is the 
ordinary field ammunition wagon 
limber for rifled batteries, The spaces 
are of the same length, but are nar- 
rower and deeper. “ 

‘Wagon, Store Limber—For 
carrying artificers’ tools, materials, and 
stores.. One allowed to each movable 
battery. 

Wahrendoff Gun—A_ two- 
grooved breech-loading cannon invent- 
ed by Baron Wahrendoff,- a an 
nobleman, in 1846. The mechanical 


- contrivance for securing the breech is 


very superior to the rude process of 
earlier times, but it appears doubtful 
whether this mode of closing it is 
strong, enough to ensure safety when 
high charges are used. For a descrip- 
tion of the gun, vide Sir H. Donglas’s 
Naval Gunnery. Experiments made 
with this gun at Shoeburyness showed 
that it was capable of long’ range, but 
the deflection was so great and variable 
that no allowance could be made for it 
in laying the gun with respect to the 
object. 

‘Wall Knot—A knot made at the 
end of the lever and prypole rope, 


* to prevent it from being drawn through 


the hole in the lever. 

Wall Plate—aA piece of timber 
lying on a wali, on which girders, joists, 
and other timbers rest. 

Walnut (Juglans Regia )—A tree 
indigenous to Pérsia. It has long been 


“introduced into Great Britain, and is a 


dark-coloured and close-grained wood. 
It is largely used for the stocks of 
small arms. The walnut grows also in 
the Himalayas and in the upper pro~ 
vinces of Burmah. 

‘War-—Is a contest carried on be- 
tween the armed forces of two nations, 


| alter every eudeayour has been resorted 
| to by one side or the other, and often by 
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friendly powers, to bring about a recon- 
ciliation, as waa the case on the part of 
England, before the war between France 
and Prussia broke out in 1870. 

Sad and disastrous as ave the effects 
of war, history admonishes ns that as 
in the past mankind has ever been 
Prone to arms, so in the future must 
such conflicts be inevitable, however 
peacefully disposed the interests of na- 
tions may be. Jt behoves rulers there- 
fore to be prepared to aveuge insult, 
and to repel encroachment, and by an 
attitud’ of determination, to avert, if 
possible, the dread necessity of re- 
course to arms, 

Jn furtherance of this state of pre- 
paredness, much has to be done and 
thought of before a nation can be 
said to be ready for war. An army 
is not raised’ and disciplined in a day, 
nor is the acquirement of instruc- 
tion in its various elements the light 
task which some suppose it to be. 
Thorough and practical knowledge of 
the urt of war must be imparted to 
all ranks during peace, so that when 
the day of trial comes, uo arm shall 
be found deficient. 

It cannot be too often impressed on 
the officers of an army that the art of 


war is no-easy subject, but, in these” 


days, when it has become a science, re- 
quires careful study of the best au- 
thors, combined with personal expe- 
rience of warfare, and an intimate ac- 


quaintance with the laws which govern 


strategy and tactics. 

To trust to numbers, and to Iack the 
ability or knowledge to dispose of 
them, is unsafe ; indeed, without this 
knowledge, ruin, rather than success, 
must be expected. The study of the 
late war on the continent will afford 
many a lesson, and much information 
to the military reader, as to how armies 
may be destroyed, and opportunities 








lost, by bad generalship, and success 
ensured when troops are properly and 
scientifically handled. 

The subject under consideration 
is one of such magnitude that- it is 
not possible in a work of this kind 
to enter into a description of its 
various phases: we can only refer those 
interested in the subject to Colonel 
Macdongall’s Theory of War, and Colo- 
nel Tamley’s Operations of War, aswell 
as to Colonel Chesney’s articles in the 
Edinburgh Review published in 1866, 
which will give the best insight into 
the art of war, the management of an 
army, and the qualifications required 
of the General in command to bring 
a campaign to a successful issue. . 

Warrant—In a military sense, a 
writ of authority inferior to a commis- 
sion: also a document under the Sign 
Manual to authorize the assembling of 
a General Court Martial. 

Warrant Officers—Are officers 
who are not commissioned, exercising 
their authority by warrant only, 
There are several departmental grades 
of Warrant Officers in the Indian 
Army. Vide Conductor, 

‘Washer, Drag —A flat iron 
ring on the axle arm of carriages, 
having an iron loop attached to it for 
the purpose of fastening the drag rope 
when necessary,—hence the term drag- 
washer. Itis placed on the axle arm 
to prevent the wheel or nave from 
pressing upon the linch-pin. 

‘Water-deck — A water-proof 
covering for the valise, either made of 
India rubber or fine oil-cloth, 

‘Water, or Fire Bugine — 
A portable machine used for extin- 
guishing fires. The following notes 
regarding the preservation of water- 
engine hoses will be found useful :— 
“ The engine,* hose, and imple- 
ments, &c., should be invariably kept 


WAT 


347 


WAx 





in good condition, and fit for imme- 
diate use, if required. After every 
working of the engine, all component 
parts should be carefully examined, 
and any slight repairs that may be 
needed effected immediately. 

“The hose should not be dragged 
along the ground, but after use should 
be coiled and taken to the work-yard to 
be cleaned. If of leather, it must be 
washed clean, hung up to drain, and 
while partially wet, a mixture of neats- 
foot and cod él rubbed on with a 
brash. If of canvas, it must also be 
washed clean, hung up to drain, and 
not folded until perfectly dry. It 
should, whether of leather or canvas, 
be unfolded at least once in every six 
weeks, and kept exposed in an airy 
place. If kept too ong coiled, leather 
is liable to heat and harden, When it 
has had a good airing and is well 
softened, it may be again coiled. Anoint 
leather hoses with the mixtare above 
given at least once in every two 
months. 

“If the engine has been sent away for 
‘use on account of a fire (or after tra~ 
velling), wash it on its return. before 
dirt has had time to harden, and pump 
clean water through the works, moving 
the levers rapidly to remove mud, grit, 
&c. The cylinders, after being wiped 
dry and clean, should be examined to 
see if they have sustained any injury, 
and the pistons covered with salad or 
olive oil for lubricating the cylinders 
and keeping the leather cups moist. 
When you play an engine, place the 
branch pipe, if possible, in such a posi- 
tion that its jet may be assisted by the 
wind. In extinguishing fire, the branch 
pipe should be brought as near as pos- 
sible to the premises on fire, and if the 
firemen cannot enter the house or build- 
ing, use ladders, if desirable. What 
is wanted is, to play with full power on 








the burning materials and ent off the 
flame at its source, It is the force of 
the water and not the quantity that has 
the greatest effect. The men working 
an engine should commence pumping 
slowly, gradually increasing or quicken- 
ing the movement, throwing all their 
weight on the down stroke, and allow- 
ing the handles to rise by the depres- 
sion of the levers on the other side.” 

‘Water-proof Paper — Paper 
that has been impreguated with a soln- 
tion of bees’-wax dissolved in rectified 
coal tar naphtha, in the prdportion 
of 2 lbs. of wax to one gallon of the 
solvent. This has been proposed by 
F. A. Abel, Esq., Chemist, War De- 
partment. 

Tho water-proof bags for Snider- 
Enficld Rifle Ammunition are formed 
of two sheets of paper made perfectly 
water-proof by an even intermediate 
layer of India rubber. This paper is 
cut to the size required, and the ends 
and sides joined by coating the over- 
laps of $ in, with India rubber cement, | 
which, when dry, are pressed together 
with an elastic roller, 

‘The India rubber solution is com- 
posed of — 

Naphtha «ss 983 Ibs, 
India rubber 214 Ibs. 
and the cost of making 1,000 of these 
water-proof bags is estimated at 
£1-0-2}, 

‘Wax—An organic product of con- 
siderable importance, is obtained from 
different sources, the chief of which is 
the bee-hive, where it is used by the 
bees in the formation of their cells, 
‘The characteristic properties of good 
wax are its roughness when chewed, 
its non-adherence to the tecth, and its 
fragrant honey-like smell. Tho sub- 
stances generally used to adulterate 
wax, are resin, tallow, and earth,—the 
latter may be detected by melting the 
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wax, when the earth will subside to 
the bottom as it cools, and may be re- 
moved with a knife. 

Tallow may be inferred when the 
wax breaks smooth, and adheres to the 
teeth when chewed, also by the absence 
of the honey-tike smel]. Resin may be 
detected by putting small pieces of 
avux in spirits of wine ; the resin will 
be dissolved, leaving the wax uninjured. 

When the wax has served its pur- 
pose in the domestic economy of the 
hive, it is collected tor manufacturing 
purposes, end goes through a certain 
refining process before it is taken to 
the market. Bees’-wax is now largely 
used as the ingredient in lubricating 
cartridges, and undergoes the follow- 
ing examination before it is employed 
for thig purpose :— 


“ Examination of Bees’-wax for 
Cartridges. 

- “Press a small fragment of wax re- 
peatedly between the first finger and 
thumb, so as to spread it down the 
latter. The wax should carl away from 
the thumb as the finger descends. If it 
clings tightly to the thumb and be- 
comes very soft and smeary, the adul- 
teration with some description of fat 
is indicated. This test, though very 
erude, is sufficiently good to serve for 
the detection of any considerable adul- 
teration of this kind. A piece of blue 
litmus paper pressed upon a piece of the 
wax (with a knife or rod, but not with 
the finger) which is thus- heated 
gently on a metal service, until i¢ be- 
gins to melt at the edges, should ex- 
hibit no change of color to red. 
Several fragments of wax are placed 
in a wide test tube and gradually 
heated (the tube being moved in and 
out of the flame) until perfectly 
melted. The wax in this state should 
be quite clear aud transparent, and free 


| 





from mechanical impurities. The heat 
should be applied to the wax until the 
portion of the tube containing it can 
no longer be touched by the finger (the 
temperature being about 220° Faht.). 
If it has then exhibited no signs of 
frothing, it is free from water.. If 
much of the latter be present, the wax 
will begin to froth even before it is 
completely melted, and as the heat is 
raised, a crackling noise will be no- 
ticed. Water may be expelled from 
wax by maintaining ‘the latter at a 





| temperature of from 200° to 220° 


Faht. until frothing cases.” 

‘Web—A maicrial used in a saddle. 
Tt is made of coarse canvas 9 x 3”, 
nailed across the two side bars, Its 
use is to prevent the seat of the saddle 
from being pushed up by the peg on 
which it hangs. 

Wedge—One of the six mechani- 
cal powers, . It is commonly used for 
separating bodics which are strongly 
bound or pressed together, as, for cleay- 
ing timber, in which case it is urged by 
percussion, It is also sometimes used 
in raising heavy bodies. 

‘Wedge Gun—Is in general con- 
struction similar to the B. L. rifled 
guns of the service, and rifled on the 
same principle, so as to fire a lead- 
coated shot, but the method of closing 
the breech is different from that of the 
serew and vent-piece gan. It is thus 
explained in Lieut.-Colonel Owen’s 
Modern Artillery :—“ In the wedge and 
stopper gun a slot passes through the 
breech from side to side, and the parts 
which close the bore are therefore in- 
serted or withdrawn at the side of the 
piece, instead of at the top; by this 
arrangement the gun may be loaded 
more rapidly, and with much less labor, 
and the detachment is less exposed 
than with the screw and vent-piece gun.” 

Weights of Animals — An 
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Elephant (including his Joad of 13 
ewt.J : weighs 72 ewt.; of which +,ths 
is borne on the hind legs. 

The weight of an elephant in draft 
may be taken as 66 ewt. 

A Camel: Average weight, 15 cwt.: 
this includes the load, 4} cwt, 

Pack bullock :—Average weight, 5} 
ewt., which includes the load, 14 ewt. 

A Cavalry Horse with rider: weighs 
about 1,400 lbs. This is allowing 18 
stone for the rider. 

Weights and Measures— 
Vide Appendix. 

Welding—Is the art of joining 
together two pieces of iron by means 
of heat, In technical language, this 
is called shutting together or shutting 
up, 'The operation bears some resem- 
blance to what in carpentry is called 
scarfing; but in smith’s work, the 
joints, also called scarfs, do not, from 
the adhésive nature of the iron when 
raised to the proper temperature, re- 
quire any accessories answering to the 
glue, bolts, straps, and pins, uscd for 
joining wooden beams and girders. In 
joining two cylindrical ends, the scarfs 
required for the shut are made by up- 
setting or thickening the iron by first 
hammering its extremities ; it is then 
radely tapered off to the form of a 
flight of steps, and the sides are 
slightly bevelled or pointed. The two 
extremities are next raised to the 
welding heat, when a little sand is 
sprinkled upon each; this fuses and 
spreads into a kind of varnish, which 
defends the hot metal from the oxidis- 
ing influence of the air. The proper 
heat has been attained when the iron 
begins to burn away with vivid sparks. 
Two men then take each one piece, 
strike them forcibly across the anvil 
to detach any loose cinders, place them 
in their true positions for the joint, 
when they are united by two or three 








blows of the fireman’s hammer, and 
his assistant completes and finishes off - 
the work with a sledge hammer. The 
end is next jumped upon the anvil and 
struck end way, to.prove the sound- 
ness of the joint, or to enlarge the 
part, shonld it have become reduged in 
size by the welding. 

‘Wheels—Those of artillery and 
other carriages are composed of three 
independent parts,—viz,, the naye, 
spokes, and felloes, which, when put 
together, form the wheel. The several 
parts of the wheel are formed either 
by hand or by machinery. OF the iron 
portion of the wheel, ‘there is the tire, 
which forms a band round the circum 
ference of it which is 8 inches in . 
breadth ; and also the pipe or nave box, 
which isa traneated cone, divided in- 
tervally into three parts, the centre of 
greater diameter than the others, 
for the purpose of carrying grease, 
Wheels for artillery of Light Field Cat- 
riages are all of one diameter,—viz., 5 
feet ; also the wheels of ordinary heavy 
gun-carriages, but the limber wheels 
are only 4} feet. All gun-wheels have 
what is termed a “dish,” which is the 
required angle with the nave at which 
the spokes of the wheel are fastened 
or driven into it. By inserting the 
spokes at this angle, a hollowness is 
formed in the wheel, the spokes not 
being perpendicular to the plane on 
which the wheel stands, but having a 
slope outwards to the nave. The ob- 
ject of the spokes being thus placed is 
to strengthen the wheel against lateral 
(side) pressure, the spokes at this par- 
ticular angle forming so many crops 
meeting and counteracting the lateral 
pressure, and ag the wheel revolves, 
each spoke in its turn receives the 
weight of the carriage perpendicularly. 
The Madras gun-metal nave having 
now been introduced into the service, 


WHE 


350 : WHI 





the reader is referred to the heading 


“Nave” for a description of it. 

Wheelers=The shaft horses of 
a gun-carriage, The term is also ap- 
plied to the mechanics of a battery 
engaged in setting up the whecls of 
gun-carriages. 

‘Whipping—To whip a rope is 
to tie a piece of twine round the end 
to prevent the stands being laid open. 

Whitening for Belts—Used 
for cleaning soldiers’ buff accoutre- 
ments, and is composed of white lead 
mixed with water and a little gum 
Arabic. 

Whitworth Gun—Is an hexa- 
gonal rifled wrought-iron-gun invented 
by Mr. Whitworth. From accounts 
given of this gun, it appears to com- 
bine durability with length of range, 
accuracy, and penetration. The follow- 
ing description of the Whitworth gan 
is taken from a work on Naval Gannery 
by Lientenant Simpson, U.S.N. : “The 
method of rifling adopted by Mr. 
Whitworth consists in making the bore 
of the gun of a hexagonal spiral form, 
by which rotation is impressed upon 
the projectii: by effective rifling sur- 
faces instead of by spiral grooves and 
the non-effective lands of a cylindrical 
pore. The ‘projectiles being of the 
same hexagonal form externally as 
the bore is internally, and no fore- 
ing process required, metals of all de- 
grees of hardness may be employed. 
This simple mechanical principle ad- 
mits of application to fire-arms of 
evety description, provided they are of 
sufficient strength to resist the strain 
put upon them by the rifling principle. 

“Mr, Whitworth first applied his sys- 
tem to rifle muskets, and with such suc- 

* cess as, in all the comparisons made 
between it and the Enfield rifle, to excel 
the latter in accuracy and penetration. 

“The great strain put upon agun rified 





in the ordinary manner, at the instant 
of discharge, is occasioned by the 
force exerted upon the projectile to 
overcome ts natural vis-inertie, toge- 
thor with the force required to cause 
the soft metal, of which the projectile 
is formed, or with which it must be 
coated, to enter into the grooves of the 
bore: whereas by the system of rifling 
by surfaces, and not by grooves, the 
projectile, not being forced into another 
form, is more easily set in motion, 
“Mr. Whitworth entirely eschews the 
method of giving a gaining twist to the 
spiral of the bore, as obviously danger- 
ous, by causing increasing strains upon 
the gun in the chase and at the muzzle, 
just where the diminishing thickness 
of metal in the gun requires relief ; 
and to which malformation of the 
Lancaster gun may be attributed the 
frequent burstings of that gun at or 
near the muzzle, which ocearred in 
numerous experimental trials, and sub- 
sequently happened on service at the 
attack of Sevastopol, where, on one 
occasion, the whole muzzle of a gun 
was blown off by the increasing strains 
thus put on it; having got rid of which 
weak part, the gun continued to be used 
with safety and effect as a howitzer. 
The ball presents many surfaces and 
points caleulated to interfere with its 
accuracy of flight through the air; it 
is to overcome this that such a rapid 
motion of rotation is communicated to 
the ball; an idea of the rapidity of 
this motion may be formed by noticing 
the measure of twist in the 3-Pr., the 
piece from which the most wonderful re- 
sults have been obtained. In this piece, 
we have one turn in 3 feet 4 inches, 
and as the piece itself is only 6 feet in 
length, the ball is required to make 
nearly two entire revolutions before 
leaving the bore ; in spite of the great 
strain that is thus brought upon the 
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gun, it is said to be very strong, and 
the 3-Pr, has been fired fifteen hundred 
times, chiefly at high elevations, with- 
out the gun exhibiting any injury or 
signs of wear. 

“ TheWhitworth field gun is a breech- 
loading picce; the arrangement by 
which the breech is closed consists 
of a cap screwed on externally; this 
cap works in an iron hoop, jointed 
to a projection at the side of the breech, 
and which, when returned to its pro- 
per place, is screwed externally to the 
breech piece. The shot is first put into 
the gun through the breech, then the 
powder in a tin case filling exactly into 
the hexagonal bore of the gun, having 
a lubricating wad attached to the fore- 
part of it, which at each discharge 
spouges out the gun, the tin case re- 
maining in the chamber; the door is 
then closed when the cap-serew tits on 
to its place, and three turns of the 
screw handle screw it on to the piece. 
‘The vent lies in the centre of the breech 
piece. : 

“'The Whitworth guns are all made 
in masses of ‘ homogeneous’ iron, 
and bored out of the solid. The large 
gans are strengthened by wrought- 
iron hoops applied by hydraulic pres- 
sure. The projectiles are simple, un- 
coated, hard metal bolts of various 
shapes, according to the purpose for 
which they are employed. They are 
all made by self-acting machinery, and 
so nicely shaped that their bearing 
surfaces fit with the utmost exactitude, 
the rifling principle being executed by 
the machinery in the workshop, and 
not produced by the explosion in the 
gun. For firing through soft substances 
and into masonry, tubular projectiles 
are employed; for piercing thick 
plates of wrought-iron, flat-fronted pro- 
jectiles, made of homogencous iron, are 
used. For ordinary practice, and where 


length of range is important, the fore- 
part of the projectile is made to taper 
slightly, the front being rounded off, 
and the rear part is made nearly to 
correspond with the fore, with regard 
to the degree of taper, but its end is 
flattened, and sometimes slightly hol- 
lowed ont. In the Whitworth gun, 
projectiles of any length, and charges 
of powder of any amount, may be em- 
ployed. It is said that the Whitworth 
3-Pr. fired off ten shots, placed one on 
another; and that a projectile, ten dia- 
meters in length, was fired from a how- 
itzer, rifled according to the Whitworth 
system, without injury to the gun.” 

Though most of Mr. Whitworth’s 
guns are breech-loaders, he has lately 
made some heavy muzzle-loading guns, 

‘Wicket — A small door in the 
| gate of a fortified place, affording a 
free passage to and fro, without open- 
ing the great gate, 

Windage — Is the difference be- 
tween the diameter of the shot and that 
of the bore. This definition Lieut.- 
Colonel Owen gays has been objected 
to, and he defines it as being strictly 
the difference between the area of a 
section of the bore at right angles to 
its axis, aud the area of. a great circle 
of the shot. The windage allowed for 
smooth-bored ordnance of the British 
service is ‘1 for light guns, °125 for 
heavy guns, and ‘08 for M. L, R. guns. 
Windage in a muzzle-loading gon is 
necessary in order that the projectile 
may enter the piece easily, and that the 
service of the gun may never be inter- 
rupted by jamming ; also to allow of the 
expansion of the shot when heated. 

‘Windgall—In veterinary practice, 
so called from a former erroneous notion 
that it contained air; abuormal enlarge- 
ment from overwork of the little sacs 
containing fluids, destined to Inbricate 
the complicated tendons of the leg, 
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Remedy, if large, bandage with oint- 
ment ; in severe cases, fire. This com- 
plaint was formerly very common from 
bad shoeing. 

‘Windlass—aAn axis or roller of 
wood, square at each end, through which 
either cross-holes are pierced for hand- 
spikes, or staves are fixed crosé-ways 
to turn itround ; as it revolves, it draws 
a cord or chain, one end of which is 
attached to a weight, which is thus 
raised from any depth. 

‘Wire—Is produced from malicable 
metal, passing through draw-plates of 
specific sizes until it attains the thick- 
ness requisite, 

‘Wooden Bottoms — Vide Sa- 
bots. 


Woolwich Gan—Is a modifica- 


tion of the French rifled system, the 
grooves being shallower, and having 
their corners rounded off. 

The present 7,9, 10, 11, and 12-inch 
guns, which are made of wrought-iron 
coils, are rifled after this system, with 
three or more grooves according to the 
calibre of the piece ; and the practice 
from these guns, as well as their en- 
durance and penctration, has been 
most satisfactory; the 7-inch gun, 
especially, being a great success as 
regards its shooting qualities. 

‘Work—Is defined as follows in 
Brande aud Cox’s Dictionary: “The 
work performed by any force is mea-" 
sured by the product of the force into 
the space through which it is exerted. 
In Britain, the unit of work is called the 
foot-pound, and is that which is per- 
formed in raising a pound weight, in 
opposition to gravity, to a height of 
‘one foot. The work required to raise 
five potinds to a height of ten feet, 
therefore, is fifty foot-pounds. 

‘Work Done —In gunnery, as 
explained by Captain (now General) 
Boxer, denotes a certain pressure exerted 








through a certain distance. It is mea- 
sured by the product of the pressure, 
and the distance through which this 
pressure acts ; the element time does not 
necessarily enter into the expression, 

Woulding or Packing 
Hitch —A knot for tightening a 
rope, 

: Y. 

Ward-—A measure of 3 feet. The 
English standard yard of 1760, lodged 
in the custody of the Clerk of the 
House of Commons, is made the stand- 
ard or unit for all measures of exten- 
sion whatsoever, and jth of such 
yard = 1 inch, 

Yarn — Wool, cotton flax, &e., 
spun into thread. It is used sometimes 
in binding fascines. Its quality is ex- 
pressed in English by numbers denot- 
ing the number of hanks in a pound 
weight (avoirdupois); reckoning the 
length of the hank of cotton yarn at 840 
yards, or 7 lengths of 120 yards each. 

YWear—Sidercal, is the time occu- 
pied by the carth in moving in its 
orbit, or apparently the sna in the 
ecliptic, from a determinate point in 
relation to any fixed star to the same 
point again, and consists of 365 days, 
6 hours, 9 minutes, 12 seconds. 


“Wear — Solar or tropical, is the 


time which the earth takes in moving 
in its orbit, or apparently the sun in 
the ecliptic, from one equinox or tropic 
to the same again, consisting of 365 
days, 5 hours, 48 minutes, 49 seconds. 

YWeomanry—The collective body 
of yeomen or frecholders possess- 
ing land of their own. During the 
revolutionary wars of France, they 
formed themselves into troops of horse, 
known now as the Yeomanry Cavalry 
of Great Britain, chosen from among 
the gentlemen and yeomen of each 
county. They are volunteers, but are 
liable to be called out in aid of the 
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civil power. They receive an allowance 
of £2 per man per annum from the 
Government ; cach man has to feed 
his own horse, In case of invasion, or 
a threatening of invasion, they would 
have to assemble for actual service, 
and be liable to be sent to any part of 
Great Britain, and while so embodied 
would then be subject to the Articles 
of War. 

Wokes—Are required for bullock 
draught; they answer either for pole 
or trace. The clip band is attached when 
used asa pole yoke. The yoke consists 
of two wooden bars, an upper and lower 
bar connected by two iron rods ata dis- 
tance equal to the depth of the largest- 
sized bullock’s neck, and about a fourth 
of the length from each extremity of 
the bar. Near the extremities of the 
wooden bars are two movable iron 
rods, fastened by rings, and which | 
can be disengaged when the bullock is 
being put to or yoked in. On the up- | 
per bar, a clip band and swivel are 
fastened for the purpose of attaching 
the yoke to the pole. 


; Z. 


® Zenith—Is that pointin the heavens 
directly over our heads. The zenith 
to us is the nadir to our antipodes. 
Circles drawn through the zenith and 
audir of any place, cutting the hori- 
zon at right angles, are called azimuth 
or vertical circles, “ 

Zero—That point ona scale mark- 
ed 0, or nothing. In the graduation 
of a thermometer, such as Reaumer’s 
and the Centigrade, the zero point 
commences at the freezing point of 
water. In Fahrenheit’s, the zcro is 32° 
below the point at which water congeals, 
being about the temperature of | salt 
and snow. (Vide Thermometer.) 





Zig-zags of Approach—In 
fortification, are trenches pushed on dur- 
ing a siege towards the place besieged, 
The trenches are constructed in a zig- 
zag direction, so that, when prolonged, 
they shall fall clearly without all the 
defensive works, that they may not be 
enfiladed. ? 

Zinc—This metal, in commerce fre- 
quently called; spelter, ‘was first men- 
tioned by Paracelsus, in the 16th cen- 
tary, under the{name- of. zinetum, It 
does not occur in the native state, but 
is obtained from its ores, which are- 
chiefly the sulphuret and carbonate of 
zine. It has long been imported from, 
China into India, The name Tute- 
nague by which Chinese zine was known 
in commerce, is evidently derived from: 
the Tamil word “tutanagum,” and it 
was at one time called Indian tin. The 
ores of zine were, no doubt, employed 
by the ancients in making brass. Zine- 
(Zn=82) is found.in the state of an 
oxide, but principally as a sulphuret 
(Blende) and an impure carbonate 
(Calamine). From both ores it is con- 
verted into an oxide by the process of 
roasting, and then reduced to the me- 
tallic form by the aid of carbonaceous 
matter, when it may either be fused 
or sublimed. Until purified by a se- 
cond distillation, it contains as im- 
purities small portions of other metals, 
asiron, copper, arsenic, &c. In the 
corrugation of iron, zine is the metal. 
that is used. 

Zinc Plates — Are used with 
Professor Grove’s voltaic battery, in 
mining. They are made of the purest 
rolled sheet zinc, and then coated with 
quicksilver, which preserves the surfitce, 
in a great measure, from being destroy- 
ed by the action of the sulphuric acid. 
in which the plate is steeped. 
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Accounts, Public—The sys- 
tem of accounts observed at the War 
Office is different to that detailed in this 
work, and will probably be the method 
eventually pursued in all Indian manu- 
facturing establishments and arsenals. 

Caffin’s Machines—Since the 
introduction of heavy charges for rified 
guns, requiring great’ nicety in weight, 
these machines have become obsolete. 

Electric Telegraph — As 
described in Francis’? Dictionary of 
Arts and Sciences, is * a means of rapid 
communication by the science of elec- 
tro-magnetism, It is known that 
when a current of electricity passes 
around a magnet, it occasions that 
magnet to diverge from its former 
position in proportion to the strength 
of the current. In the electrical tele- 
graph, a current is sent along a wire 
enclosed in a waxen or resinous mate- 
rial, to keep it dry and insulated, from 
one station to another, where it acts 
upon several magnets, in accordance 
to a similar set of magnets at the first 
station, According to the manner 
in which it acts upon these, driving 
them to the right or left, more or less, 
it is instantly known what itis in- 
tended to communicate.” 

FPreeburn’s Fuze —Is now 
obsolete in the service. 

Indian Field Gun — ‘The 
dimensions of this gun, with those of 
various foreign Horse Artillery guns, 
will be found in the Appendix. 








Gatling Gun—tIn the body of 
this work will be found, under the head 
of “Mitraillour,’ a comparison as to 
the shooting qualities between the 
“ Montigny mitrailleur” and the “ Gat- 
ling battery,” but no description is 
given of the latter. It is thercfore now 
inserted, from Dr. Gatling’s lecture 
at the Royal United Service Insti- 
tution in 1870 :— 

“Tho gun consists of a series of 
barrels in combination with a grooved 
cartier and lock-cylinder. All these 
several parts are rigidly secured upou 
a main shaft. There are as many 
grooves in the carrier, and as many 
holes in the lock-cylinder, as there are 
barrels. Each barrel is furnished 
with one lock, so that a gun with ten 
barrels has ten locks. The locks work 
in the holes formed in the lock-cylin- 
der on a line with the axis of the bar- 
rels. The lock-cyliuder, which con- 
tains the locks, is surrounded by a cas- 
ing which is fastened to a frame, to 
which trunnions are attached, ‘There 
is a partition in the casing, through 
which there is an opening, and into 
which the main shaft, which carries 
the iock-cylinder, carricr, and barrels, 
is journaled. The main shaft is alse 
at its front end journaled in the front 
part of the frame. i 

“Tn front of the. partition in the cas- 
ing is placed a cam, provided with 
spiral surfaces or inclined planes. 
This cam is rigidly fastened to the 
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casing, and is used to impart a recipro- 
cating motion to the locks when the 
gun is rotated. There is also in the 
front part of the casing a cocking-ring, 
which surrounds the lock-cylinder, is 
attached to the casing, and has on its 
rear surface an inclined plane, with an 
abrupt shoulder. This ring and its 
projection are used for cocking and 
firing the gun. The ring, the spiral 
cam, and the locks, make up the load- 
ing and firing mecharism. 

“On the rear end of the main shaft, 


in the rear of the partition in the cas- + 
which 


ing, is located a gear wheel, 
works to a pinion on the crank-shaft. 


| 
The rear of the casing is closed by the | 


cascable plate. There is hinged to the 
frame in front of the brecch-casing a 
curved plate, covering partially the 
grooved carrier, into which is formed 
a hopper or opening, through which 
the cartridges are fed to the gun from 
feed-cases. Tho frame which supports 
the gun is mounted upon the carriage 
used for the transportation of the gun. 

“ The operation of this gun is very 
simple. One man places a feed-case 
filled with cartridges into the hopper ; 
another man turns the crank, which, 
by the agency of the gearing, revolves 
the main shaft, carrying with it the 
lock-cylinder, carrier, barrels, and 
locks. As the gun is rotated, the 
enrtridges, one by one, drop into the 
grooves of the carrier from the feed- 
eases, and instantly the lock, by its 
impingemeut on tho spiral cam sur- 
faces, moves forward to load the car- 
tridge ; and when the butt end of the 
lock gets on the highest projection of 
the cam, the charge is fired, through 
the agency of the cocking device, 
which xt this point liberates the lock, 
spring, and hammer, aud explodes the 
cartridge. As soon as the charge is 
fired, the lock, as the gun is.revolved, 


‘ 
~ 


1 
is drawn back ey the agency of the 


spiral surface in the cam acting ona 
lug of the lock, bringing with it the 
shell of the cartridge after it has been 
fired, which is dropped on the ground. 
Thus, it will be seen, when the gun is 
rotated the locks in rapid succession 
move forward to load and fire, and 
return to extract the cartridge shells. 
In other words, the whole operation 
of loading, closing the breech, dis- 
charging, and expelling the empty 
cartridge shells, is conducted while thé 
barrels are kept in continuous revoly- 
ing movement, It must be borne in 
! mind that, while the locks revolve with 
the barrels, they have also, in their Hine 
| of travel, a spiral reciprocating move- 
ment ; that is, each lock revolves once 
and moves forward and back, at each 
| revolution of the gun. 

| “The main features of the gan may 
+ be summed!up thus :— 

‘*1s¢,—Exach barrel in the gun is pro- 
vided with its own independent lock 
or firing mechanism, 

“© 2nd.—All the locks revolve simul- 
tancously with the barrels, carrier, and 
inner breech, when the gun is in opeta- 
tion, The locks also have, as stated, a 
reciprocating motion when the gun is’ ~ 
“rotated. The gun cannot be fired when 
either the barrels or locks are at rest. 

“ This brief description will convince 
any intelligent person at all acquaint- 
ed with mechanical principles, that 
the ‘Gatling battery,’ in its distinc- 
tive features, is unlike all other firc- 
arms. 

“There is a beautiful mechanical 
principle developed in the gun, to 
which I would direct special attention, 
viz., that, while the gun itself is under 
uniform constant rotary motion, the 
locks rotate with the barrels and 
breech, and at the same time have a 
! longitudinal reciprocating motion, per- 
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forming the consecutive operations of 
loading, cocking, and firing without 
any pause whatever in the several and 
continuous operations.” 

Three sizes of these batteries are 
made :— 

(1) The largest having six barrels 
with l-in. calibre, and throwing lead 
bullets of 4 Ib. weight. 

(2) Ten barrels, calibre °75 in., and 
lead bullets 44 oz. 

(3) Ten barrels, with calibre to 
suit the musket cartridges of different 
governments, 

The rapidity with which the largest 
size fires, is about 150 to 200 shots per 
minute ; the second size more than dou- 
ble the above rate of fire. The largest- 
sized “ Gatling” has a range of 3,000 
yards, and is said to be very portable, 
as it can be taken apart, packed on 
mules, and carried up or across moun- 
tains, and put together in a few mi- 
nates, 

Pieric Powder—Invented by 
Mr. Abel. It is of a bright yellow 
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colour. Itis far more powerful than 
gunpowder, and very satisfactory re- 
sults have been obtained from it. It 
appears to be less susceptible than 
gunpowder to ignite by means of 
friction or a blow. It is now being ex- 
perimentalised upon by the Committee 
on Explosives. It is likely to form 
a good bursting powder for shells. 
Voltaic Battery — The com- 
bination of a number of cells, each of 


| which generates a certain quantity of 


dynamic or voltaic electricity, To 
M. Volta wo owe the first knowledge 
of the powers of voltaic circuits, as 
shown by him in the couronne de 
fasses and the galvanic pile. For min- 
ing purposes the battery devised by Pro- 
fessor Grove is the most suitable, in 
which the metals are zine and platinum, 
—the former in a solation of dilated 
sulphuric acid, and the latter in pure 
nitric acid, the liquids being separated 
hy a porous earthenware cell, (Vide 
Instruction in Military Engineering, 
1870.) 


APPENDIX, 


STANDARD WEIGHTS AND MEASURES OF GREAT BRITAIN 
AND ITS COLONIES, 


THE IMPERIAL MEASURES, INTRODUCED JANUARY tst, 1826, 


Avoirdupois, or Commercial Weight. 










+10881 cubic inches of pwre water, at 62° Fahrenheit, MARK, 
or 27°34875 gers. troy . == 1 dram, dr. 
16 drams . £ . . . . 1 ounee, Oz, 
16 ounces ‘é is fs e A < ‘. + = 1 pound, b. 
14 pounds . . : . = 1 stone, st. 
2 -stones, or 28 pounds. . . . . . 1 quarter, qr. 
4 quarters, or 112 pounds. . + + =1hundred-weight, tet. 
20 hundred-weights, or 2,240 pounds a + + ==I1 ton, rT. 


Nore.—The stone is principally used in weighing hay, straw, and live cattle, and 
commonly called Jockey Weight. - 
Troy Weight 
Is used in weighing gold, silver, and precious stones, and also in estimating the 
results of philosophical experiments. 


1901306 cubic inches of pure water, at 62° Fah- MARK. 

revheit. =. 5 eee ee 480 grains, gr 
24 grains. . . . . . . . . == 1 pennyweight, dwt. 
20 pennyweights . . . . . . +» =1 ounce, 02, 
12 ounces. . . . . . . . » ==1 pound, ib, 

Nors.—Avoirdupois lbs. X 1°21528 = Troy lbs, 

ie oz X 9115 = 4, 02 

Troy = Ibs, X 823. = Avoi, Ibs. 

" ozs, X U1 =, Oo. 


« ers. X 03657 » drs, 


Lineal Measures, or Measures of Length. 


The Engtish Standard Yard of 1760, and now lodged in the custody of the Clerk of 
the House of Commons, is made the standard or unit for all measures of extension 
whatsoever, and one-thirty-sixth of such yard = = I ineh. 


7-02 inches ’ 
Wy 
3 feet 
6 feet . 
16} ,, or 54 yards . 
792 inches 
66 fect E 
22 yards, or 4 poles 
220 yards 
40 poles, or 
10 chains 
5280 feet 
1760 yards 
320 poles 
80 chains, or . 
8 furlongs 
6082°6 feet, or 
2027°5 yards 


144 square inches. 


9 4, feet 
2724 .,, feet or 
304, yards 
40 poles 


4,840 square yards, or. 
elf =, chains 
640 acres oe 
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= 1 link. 

= 1 foot. 

1 yard. 

+ 1 fathom, 

+ ==1rod, pole, or perch, 


« 
} =I chain. 








7} 
| 
| = 1 statute mile. 


} = I nautical mile, 


Square or Superficial Measures, 


+ == Ll square foot, 
- =I, yard. 


} = 1 pole or perch, 
+ =I rood. 

} = 1 acre, 

- =1 square mile. 





Cubic Measures, or Measures of’ Solidity and Capacity, 


1728 cubic inches. 


27), feet 
5 4, feet 
42 4, feet 


A load of unhewn timber 
» squared, 
A cord of wood 


= 1 cubic foot, 
=! =, yard, 


= Lbarrel bulk of shipping, 


+> = 1 ton of shipping, 
+ = 40 cubic feet. 
= 50 
= 128 


" 


” 


FRENCH WEIGHTS AND MEASURES, 


AS MOST FREQUENTLY REQUIRED FOR ENGLISH COMPARISONS, 


1 willigramme = 
1 gramme = 15-438 
Avoirdupois. 


I killogramme = 2-2048 Ibs. Avoirdupois, 


“015438 Enghsh Troy grains. 


Weights. 


or *002205 of a Ih. 
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WEIGHTS AS POPULARLY ESTIMATED, 


Ibs. ozs. drs, Avoirdapois. 





1 gramme . . is * 0 0 
1 decagramme ‘i : . 0 0 63 
1 hectogramme \ . -=0 38 & 
1 kilogramme . =2 3 43 
. Lineal Measures. 
1 millimetre " . z «= 039371 English inches, 
254 i i * 7 1 » inch, 
1 metre ‘ fe 7 * 39371 or 39% » inches, or 





= 3°2809 feet = 3 feet 3% inches. 
Measures of Sunface. 


1 centiare 1196 English sq. yds., or 10-764 English square feet. 
10 



















93 centiares = 10 a » feet. 

1 sare =1 ” » yards, 

40°47 area » Statute acre. 

1 hectare = 247 ” ” 
Measures of Solidity. 

1 millistere r . % a - = 035317 English cubic feet, 

1 stere eee ee ee 85BIT ” ” 
Measures of Capacity. 

litre. .  . 1... 6028 English cubic inches. 

POPULAR MEASURES OF CAPACITY. 

English galls, qts. pts. Imp. 
lilitre . . . . . in 98 . 0 0 1h 
1decalitre . ‘ * oe 2 0 $ 
1 heetclitre 2 . . . . 22 0 0 
1 kilolitre . . . se . -= 220 0 0 

Conversion of Equivalent Measures. 

English to French. French to English. 
Inches . + X ‘0254 = metres . + X 39371 == inches. 
Feet. + & 130477 n . » X $2809 = feet. 
Yards. . x ‘91488 » + + X 109864 = yards, 
Miles . + X 16093 = kilometres . X 62188 = miles, 
Acres . » X 120467 hectares . X = 24712 acres. 
Imp. galls. . X 454339 = litres . . X © ‘2201 = gallons. 
Cubic ins . x 01639= =, + + X 61028 = cubic ins, 
Bushels - X 36847 hectolitres X = 2°75125 = bushels. 
Quarters . xX 29077 = = - & 3439 = quarters, 
Troy grs. . X ‘06479 = grammes. X 157484 Troy grs. 
Troy lb. 2 xX * kilogrammes . X 26795 Troy lbs, 
Avoir, lbs, . xX = ” + K 22048 = Avoir, lbs, 
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Table of the principal Dimensions and Weights of various Horse Artillery Guns 
and their Equipment, taken from the Proceedings of the Royal Artillery Instite- 
tion for May 1870, as furnished by Colonel Maxwell, R. A., in his Lecture read 
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at that Institution on the new Gun for India. 
Breech- J Breech. | Muzzle~ 
reech-loaders, Murzle-loaders, | Buea | oaders, 
Prussian, | English. | Austrian. | French. | Russian, | Indian. 
‘4-pr. | Spr. dope. apr. | dep | Sepr. 
TuE Guy. 
Calibre on 34i 
Number of grooves ‘s 6 
Depth - { ous 
Width is ” in, fli | 067 
Length of bore rifled .. j 494 
Piteh-angle —.. degrees 6? 53! 
Length of bore calibres 16 
Weight of piece «owt 53 
AMMUNITION, 
Diameter of common shell in. 3-089 3°305 
Length of nose of do, ” aio 
Longth of eylinder of do. 5 39} 
Total Length of do. e+ 4 a G3 
Weight of common she! - ; 
filled. ws im) 1 elie BO. 
Weight “of common she \ my 5 
bursting charge... or.$| 59 5 7 7 ! 
Number of bails in ehrapnel = 42 x0 a 
Weight of shrapnel .. ths, - 9 803 
Number of batls in case shot | 48 we 56 40 
Weight of cage shot .. Ube.) 6°59 6 7 R43 | 
Servieo charge of powder ..| Il 1125 Mm Vas 
Ratio of weight of charge to A l 1 ig 
shell. we 81 8 T3 os 
Initial velocity., ft. por sez. ] 1,184 1,058 #,093 ? 
GUN CARRIAGE. . 
‘Track .. - 6024 62 58 
Diameter of wheet \ Gl co 3 48 
Weight of | gun-carringe,) | 
eanipped, but without} | 9:35 105 86 842 8:39 105 
. oe Cwt, 
Weight’ of “gun-carringe. 
equipped, but with) 14-04 7 13-78 13°88 07 | 1875 
gun oe oe +o Owe, Hy 
Rounds carried on gun” y {1 es 3 4 ed 4 
Tisnen, | 
Diameter of whi we in| 496 60 | 43-2 AGS 48 
Weight of limber, packedewt. | 15°75 1b 9-86 101 8:95 
Number of rounds in limber! 48 34 36 i 40 ty 
common shell] 40 } 20 i 
Proportion of \carcass ..| 4 ‘s a + 
ammunition < shrapnel .. os i 30 aa 6 16 
in limber .. pscsment . : + 
ease shot ..f 4 6 30 4 6 
MISCELLANEows & 
Weight of gun belind}] ,). a : , (335 
teom .. 6. ewh f | 305 Us 23°63 25°76 ae 1341 
Number of horses in team ..j 6 6 4 4 4 6 
Weight for each horse in i 
draft, men dismounted ol a2 1 59 . Gl 57 
owe. | 64 
Number of rounds per gua, (an (124 
liber, and one wagon { LT 24 156 156 13000 518 
Number of men { on limber. 2 2 1 2 2 
carried + longun ..] 3 pos 3 re 3 * 





NV, 8,—the numbers bracketed in the column referring to the Indian gun are to be taken 
according to whether each ammunition box contains 15 rounds only, or is filled up with 18. 
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Kit of a Royal Artilleryman in India, and how disposed of. 


DIsMOUNTED MEN. 


Knapsack, 


In Wear. 


Black Bag. 





Establishment. 





v 
Movxtep Mey, 

Py 
Ee 3 
z we | oe 
2/,)8]4|s8 
sg B ad = 
{2/2/3123 
ay} > | 8.) a |e 

















Account Book .. 
Bible and Prayer Book 
Black Bag, 
Blacking Tin 

Boots, Prs. 


Brushes 


Brass Bali. 
Comb, Mano. 
» Hairy 
» Curry, 
» Brushes . 
Drawers : 
Forage Cap 
Gront Coat. 
V8 a “ 
Helmet 
» Covers 4, 
» Turbans.. 
Hlorge Rubber .. 





Hold-all - 
Tacket 
Knapsack 
Knife and Fork. 
Mess Tin 

Nose Tags 

Oi Can 

Overalls 





Razor and Case. 
Straps, Mess Tin 

® Great Coat 

» Foot, 

1 Valise 
Spurs oe 
Stable Bag 
Spoon 
Sponge 
Socks 
Stick, Button. 
Shirts, Flannet ‘2 











» Cotton 
Sharing Bag). 
Scissors 7 
Towels 


Trowsers 
Tunie, Cloth 
4 Serge. 








Waist Belt, Flannel 
White Corts. 
1» Troweers 





























| Localities where the 
Timber comes from, 





Burmah oe 
Annamallay Forest ... 
Malabar ave 







Burmah ; oy 
Annamallay Ss 
Trincomallie tee 
Burmah oe 
+} Annamallay & Ceylon 
All over India oe 








Wagon, Ammunition. 





Wheel 





Cheeks, 





+ | Burmah and Cuttack... | ... " 


















































Locality where produced. 











Wheels, a | jt 
Heavy Fd. Carriages, Lt. Fd. im 
+ 
‘ g 4 ‘ l 
; . 
A 4 
al il la 
|g} a i gicl2|slels 
a & a c < 
elejelale|sla|alals 
Yi ET 1 1471] 1) 1) 
: ; 
1} 1} 1 1 1) 1})1).e)q1 
1°) 0 Soy TP a)o1] 1}. 
Me eS go) 1} of 2] 2 od eae 
cea | 1 1} i!} a} a}ha 
re pe ay et 1 ie ie 
1 i 
1 ‘ : 









What used for. 














Phuansee, the name it 


Coimbatore, Teak Forests of In- 


and Burmah 
Common all over India 


. | Annamallay Forest, other pa 


of India and Burmah 


Southern parts of India, oe 
best near the Coast 


+ | Malabar, Burmah 


Burmah 





Shafts, Hand-spikes, ¥¢ 
Felloes, Naves. Za 


Beams, Cheeks, Axle. 
Poles of Field C 5 


kes. 
a eeks, Beams, Platf 
Cart ‘Frames, Ammuni ion 
Wagon Frames. 


Spunge Staves, 


Ammunition and Store-| 
boxes. 


oe 





— 


g 
5 | 
& ‘ 
; g/elelalis 
dl slelzlelela 
2/s/el(el/s] ae 
= a gis 
Sle lelel8ls/é 
pes ee 151 OS ee] 
bi ry fine be ae Be Poe Be Fee we 
pw ey > Se eae Wel a A CaO fade 
Li edd fed ed £8 
te ao oe Oe Be Re i 
set fee Sy (Elan Wak Ea op 1 Uy 
1 1 
































Ammunition-boxes, 


| Hand-spikes, 
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Double. 







































ORDNANCE. ee are 
= b eRmerac, Puatrorss, . 
3 \ -UGRT Rex, TRAVERSING, CuarcE. 
-RIriixc. UBLE PLATE. | WROUGHT IRON, ¢ 
‘ : 
3 
oa . ie A Ed 
Nature or Orpwance. 4 3 . 7 Bel 
7 ; Service, | Nominal weight. 8 é 3 E g 2 |s 
: g 
ne 4 .| E |] € [es 
4 E s| 4 s i|4 Bi # | 3 jgf] ¢ 
i; b es E Pla /Ed} 2 | 2.jhl-g 
: é 3 a & a} és) 4a 74| 2), 2/4 ] 8 
tons. cwt, lbs. . + © wt. owt cwt, » (Ibs, 0.J 
 /LS&98) 0 82 0 8 8) 6 8 11] 76 | 88425 | Polygrooved ine : s Noo | w | off 
Tin, | L& J 0 72 0 gi} 7 8 97] 76 | 8287 | oof]. 0 
40-pr |LS&3.8] 0 32 0 8109) 5 1 19] 56 | 925 a ae eee 
40-pt ES &SS]} 0 35 0 810] 4 8 0! 56 | go5 : boat Bo 
$ pe eee fea Se ee ae 
Screw ... 2 0 i} 44 | 71-625 | Pol ed Te 
20-pr. L383, 8 16 0 70 6 ‘olygroovi 2 8 18 
ee eae Pat boa) ge |e Peps is 
(Breech-load- igor .€3s] 0 8 0 Bul aes 3) a8 | 525 : 28 ie 
+ ing oor, .488) 0 6 0 446) 0 2 26| 38 | 455 : a8 zo 
| 6-pr. .&88) 0 8 0 4 0 1 27) 82 | 45-625 : Paes iy Peas 
G4-pr, Ls | 0 6 0 78/5 2 of 7 | 77495 
“i Wedge ... | 49 br. SS o 82 «(0 6114] 2 38 5] 56 | 69695 ° = 090 ay 858 
ial é 
abe dpef | LS | 0 B81 oO 535] 0 o 8! 3 |s98 abietst 1 
Bronze ... 
Lao. [Le 88| 0 0 200 2815, 0 0 40| 3 | 2015 French 1 in 20 
Cast-iron* —64-pr.t ss] 0 71 0 8727] 6 1 14! 3 | 9627 | Plain groove! 1 in 40 
fldin, LS &89)2 0 0 21 Nil. 9 |197 Wootwieh | f,4 in. 100, 
i i 10-in, .. |LS& S818 6 0 12 1h Nil. 7 tus . {ae 
Ps oe ee ee ah ies ae i 
Muzale-lond-{ Wrought-| 9-in. ... LS. &S8/12 0 0 | 2 a-{9 |t0 5 | 6 3 22) 6 Itos Woolwich | 0 to 1 in 45 
mg iron’ ...4  8-in, .| SS 9 0 07 1 44) 8 910 | 3 38 16} 4 | 995 iv 0 tol in 40 
Tin, | LS | 7 0 oO | um {7 [1 6} 2 8s 2] 8 Ins és 1 in 35 
win, | 88. | 6 10 0 | 0 6 \7 93/3 8 of 3 | 955 ‘ 1 in 35 
7 64-pr.t SS. | 0 Gt of 9 ai68 ; 82,7 o of 8 lana Shout fin 40 
* 64-pr.j ss [0 o& oO} 8 silos is 2/5 » 0) 3 j a0 os lin 
Uotprf 88. | 0 of o | 9 ables | 8 ig] 3 13| 3 | 90 1in 
. Stel ... 2p | 8. | 0) ol ts0 | 2 ots. }'2 010 Oo 68] 3 fae French 1 in 20 
| ! 
ae * 


* Has an inner barrel of cviled wrought-iron, + For India only. 
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2 = 4 Bors. — : : 
. . é SaLurine axp Bursting Cuarax. | 
*) 3 Exeacisina, | a 
Nasonn or Onprance, * 3 2 
Service, Weight. Length, ! z FI ~ - : 
1 boot 3 a Zs m 
i Caltbre, Yength, & | Smoke. g fs 2y Pe ; g ig . 
: jigs z B | g4 | 34 af.) 3 e | 28 z 
! # & ft a4 S A 22 
a : a B : a a o a a 
| $+} | Be 
» wt. ft. in|] i ft, in, drs. | th, oz, 
: . 12-pr, LS. 18 6 6 4 <3 irs 
*] Sor sree "5 Bool bee | 3 $4 7: ~ 
a 6-pr. LS, & 8.8, , i § ; 
Guns 3pr, LS. 8 4 Ol} 2913 810 
3-pr. Ls. 24 8 0 2-918 210 
aie caente |=} 
32-pr. LS. 17 5 8 63 5 a ae 
. 2ipr, LS. & 8S. 18 4 8 5:72 47 4 ee 
Howitzers 4 19-pr. LS & 88, 8 a Bl) ose ar o7 
43-in, ons LS. + oO7 
q bein, as LS. 14 1 3] 562 10 a 
i Mortars .., ‘thin, : 04 141 | 42 0 104 
i coehorn LS. on 
5 4 | 0 | 5 2 ry 
Ls. 86 
Ls, 17 4 0 “W625 3 i119 5 2 H 
Carronades LS. 18 3 8 | 668 3B 74 6 12 10 
% . 2 “5 r 
“ LS. . 6 2 8) £52 2 ot | ” 89 o7 
LS. mee * | 10 10 812 10 BB 8 4 293 
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Arm sighted to, 
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grooves. 


Bayonet or Sword. 
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RIFLED BREECH-LOADING 


Pattern ’6L 


interchangeable, 
if Snider's” 


* Convict Guard.crseeerersereee 


Carbines (Sharps’,..csrcsrcsrsveresscerseesereeee 


none Snider f 


interchangeable 


DOrry’s sccdssysee8 auaseschccsie verge 
Westley Richards’. 
AGAMS .eeccsssereeeeeee bevastissageere 
Pistols, revolver wu. aMsisiae Colt's, 84 CAULC Pissessceerrereeecee 


Deane’s, 54 gauged useeerecereees 


(Long, pattern wef 


interchangeable Naval 


fle--, Snider’s 


RIFLED MUZZLE-LOADING. 
interchangeable, Artillery ....., 
ory 2 ry 


pattern 


Artillery, pattern °63..........6 


urbines 


Cavalry, pattern '66. 


non- 
interchangeable 


° Paget's |j 
Sappers, pattern 56... 
Carbine, with movable handle., 


Pistol: 









interchangeable 





Rifles 
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A movable butt has been 


** Oval bore. 
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Short, pattern "60., 


(non-interchangeable, Naval, pattern "O8....sccseeerercee 
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ok © AR ww 


Cavalry, 10-inch J 


LEast India, 8-inch 


ae 


Long, pattern '33 { 


tw 


us 


Short, ’60 


tw 


ae 


Brunswick, pattern '37 ...., 


| non- Nene pattern “4 











tw 




















Serjeants' 


* The Convict Guard arm has no back 
ins’ pistols, the barrel 





ps it has no ramm¢er or rammer groove: aul the <! 
nd stock being in one, the weight of the barrel alone canitot Is 
iby the nianber of splerical ballets to the pound. 


Sword Bayonet?” 





sue of the 10-inch pistols, weight 1 tb. sf ogs,, and for a few of Deate and Adants! 38 sgn 


Roval Artillery, Milita 
Corps, and Military 4 


Store Staff Corps, Commissariat Staff 
‘ain. 








Regiments of Cavalry, »xeept Lancers. 
Convict and Prison Guards, 


Cavalry Regiments id in India. 


ingapore Volunteers. 
i 


Irish Constabulary and 
Royal Engineers. 

Cape Mounted Rifles, b tt it is expected will soon be withdrawn, 
These arms are at oT in store, 


Metropolitan Police, 


roa Navy, Police, a fa Constabulary, 


i 
# Ree permanent Stafflof Militia, Royal Marines, 7 Militia Regi- 


ments, and Enrolled Pensioners, 


Royal Navy and Coast}Guard, 


Serjeants of Lino, pei ent Stal of Militia, Royal Marines, 7 
Militia Rewimonts, Ldrolled Pensioners, Ttith . 
Royal Marine Artillety. 





Royal Navy and Coast Guard. 


Militia and Artillery Boluateers. 


Indian. European Corfiiry. 

Engineer Volunteers. 

Yeomanry. 

Indian. European Sal 8. 

Yeomanry Cavalry, 

Lanver Regiments, anc iTroop Serjeant-Majors of Cavalry. 


Indian, European Cayalry. 





Militia and Volunteer: 4 


sere of Militia fa Volunteers, 


Tadian, Sikhs, 
Serjeants of Militia a j Volunteers, 


Indian. Serjeants of: Airopean Infantry. 





ry 8-inch, lave no ba Frsights 


© pistols, wieght 1%, 11 0z., converting them into “ pistol ew pines” for special service, 


